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Appendix  C  —Transportation 


The  follouing  Appendix  supplements  the  discussion  ot 
transportation  presented  in  Chapter  IVA  of  the  main 
volume  of  this  Final  EIR.   This  Appendix  includes  the 
following  materials: 

A.  Intersection  Traffic  Counts 

B.  Trip  Generation 

C.  Traffic  Volume  Line  Diagrams 

D.  Level  of  Service  and  Sum  of  Entering  Volumes 

E.  Accident  Data 
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18 

4           3 

3 

1 

9 

20 

41 

12 

2 

23 

3 

B        139  R 

m  5:15-5:30 

17 

4           2 

7 

0 

12 

70 

32 

9 

1 

10 

7 

0        171  R 

U  5:30-5:45 

10 

7            3 

2 

1 

13 

60 

30 

12 

4 

13 

0 

n        155  R 

«  5:45-6:00 

8 

5           5 

3 

1 

19 

29 

40 

9 

1 

14 

1 

n        135  R 

tt  6:0(^6:15 

R            0  8 

«  6:15-6:30 

11            OR 

•I 

te  Coi.Tot^l 

111          28          35 

25 

6 

78 

209 

315 

108 

17 

162 

15 

1 

e     1109  a 

H  PM  PEAK 

a            R 

iB4:45-5:45 

57          18          10 

15 

3 

42 

165 

149 

46 

11 

77 

13 

H       606  a 

K  HOUR 

PHF 

= 

0.89 

H           a 

a 

(SXSiff) 

Date: 

May 

20, 

1986 

a 

t4 

JJU 

Day: 

Tuesday 

R 

b 

0       / 

if  4^  S 

^ 

Vteather: 

By: 

Notes: 

GPA 

« 

li 

^5— @ 

POfO-EK 

a 

fl 

X — ^ 

,— ^ 

ST 

City: 

East 

Boston,  MA 

a 

II 

®        ^ 

oid) 

^^^H) 

^^ 

T/v-ation: 

Porter  &  Orleans 

M 

n 

■ 

^ 

r 

a 

■KAFFIC  aXJOT 

a        Figure 

a 

M 

< 

■■  ■'     '    — 

^ 

SUMMARY 

« 

M 

Technical  Appendices 


i)  bcreet: 

Bremen  iic 

Bremen 

St 

Porter  St 

Porter  St 

«(> 

f  -C/* 

M  Direction: 

m 

SB 

EB 

WB 

— ^ 

g  Movenent: 

L 

s 

R 

L 

S 

R 

L 

S            R 

L 

S 

R 

Row  a 

P  Coluiiti  If 

1 

2 

3 

A 

5 

6 

7 

8            9 

10 

11 

12 

R  Torflls  B 

0  6:30-6:A5 

oa 

C  6:A5-7:00 

0  a 

H  7:00-7:15 

1 

12 

1 

2A 

15 

1 

10 

22            A 

0 

15 

2 

107  a 

i  7:15-7:30 

2 

11 

0 

2A 

19 

0 

17 

20           3 

0 

12 

11 

119  a 

H  7:30-7:A5 

0 

18 

0 

16 

12 

0 

19 

26           5 

A 

6 

7 

113  a 

P  7:A5-8:00 

1 

1 

0 

17 

19 

0 

17 

18          12 

2 

0 

7 

9A  a 

fi  8:00-8:15 

0 

2 

0 

18 

33 

0 

lA 

19           5 

1 

6 

lA 

112  a 

1  8:15-8:30 

0 

1 

0 

18 

35 

0 

10 

17           5 

2 

5 

5 

98  a 

a  8:30-8:A5 

2 

7 

0 

29 

66 

0 

10 

24           A 

0 

7 

7 

156  a 

K  8:45-9:00 

0 

3 

0 

9 

Al 

0 

11 

33           8 

A 

12 

3 

12A  a 

0  9:00-9:15 

0  a 

I  9:15-9:30 

0  a 

1!  Col.Tor;il 

6 

55 

1 

155 

240 

1 

108 

179          A6 

13 

63 

56 

923  i 

n 

B  AM  PEAK 

a 

R  8:0CH9:00 

2 

D 

0 

7A 

175 

0 

A5 

93          22 

7 

30 

29 

A90  a 

»  HOUR 

FIW 

= 

0.79 

a 

w 

Row   a 

D  Coluim  // 

1 

2 

3 

A 

5 

6 

7 

8           9 

10 

11 

12 

a  Totals  a 

b  3:30-3:45 

0  a 

>  3:45-4:00 

0  a 

fl  4:00-4:15 

2 

24 

1 

2A 

15 

1 

9 

39           A 

2 

10 

15 

1A6  a 

«  4:15-4:30 

1 

5 

0 

2A 

19 

0 

8 

36           8 

A 

12 

16 

133  a 

«  4:30-4:45 

5 

34 

0 

16 

12 

0 

10 

A6           7 

3 

18 

23 

174  a 

H  4:45-5:00 

1 

34 

0 

17 

19 

0 

13 

A3           7 

0 

21 

11 

166  a 

N  5:00-5:15 

8 

27 

0 

18 

33 

0 

8 

37            7 

0 

32 

12 

182  b 

8  5:15-5:30 

8 

23 

0 

18 

35 

0 

8 

58           7 

1 

16 

11 

185  a 

rt  5:30-5:45 

2 

19 

0 

29 

66 

0 

6 

5A           6 

2 

lA 

9 

207  a 

11  5:45-6:00 

5 

19 

0 

9 

41 

0 

8 

31           6 

1 

19 

11 

150  a 

H  6:00-6:15 

0  a 

»•  6:15-6:30 

0  I 

e  Col.Tor^l 

32 

185 

1 

155 

2A0 

1 

70 

3AA          52 

13 

1A2 

108 

1343  a 

«  PM  PEAK 

a 
a 

fR4:45-5:45 

19 

103 

0 

82 

153 

0 

35 

192          27 

3 

83 

A3 

740  a 

^  HOUR 

PHF 

= 

0.89 

t\ 

1 

n       TO 

*"       CHEL5EA 

'^ 

/ 

©®®  , 

1  Date: 

May 

20, 

1986 

a 

N             \^^ 

\^        J 

r 

1  Day: 

Tuesday 

a 

**                           ^\s 

\-<^ 

'    > 

i'    Si    \ 

<, 

1  Weather: 

« 

^ 

f 

X 

P  By: 

1  Notes: 

G.P. 

H 

t       s>— 

^-^ 

TORT^ 

a 

"          (g) 

^ 

^ 

— ® 

sr 

^    «  City: 
1  Location: 
R 

East  Boston,  MA 
Porter  &  Bremen  St, 

« 

;      ®— 

^ 

u 

^ 

i 

)©®] 

v: 

•mAFFIC  OOUNT 

M        Figure 

a 

u 

' 

e 

iREMe 

M  -FT 

^      • 

s^J^^v\RY 

C[ 

B 
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M  bcreec: 
H  Directicxi: 
B  MovoiEnt: 
^  Colunn  // 


QieJLsea  St 

NB 

S  R 

1  2 


Chelsea  St 

SB 

L  S 

3  A 


Porter  St 

EB 
L  S  R 

5  6  7 


10 


11 


I 

I      Row    R 
12      N  Totals  I 


«  6:30-6:A5 

1 

0  1 

e  6:45-7:00 

H 

0  1 

B  7:00-7:15 

29 

2 

4 

30 

40 

24 

26 

155  1 

II  7:15-7:30 

37 

4 

5 

22 

41 

31 

21 

161  1 

N  7:30-7:45 

31 

4 

7 

24 

39 

35 

15 

155  1 

II  7:45-8:00 

35 

4 

2 

15 

29 

39 

17 

141  M 

N  8:00-8:15 

37 

4 

7 

19 

43 

31 

16 

157  1 

C  8:15-8:30 

10 

2 

0 

8 

13 

18 

11 

62  B 

N  8:30-8:45 

40 

3 

2 

5 

23 

30 

20 

123  1 

ft  8:45-9:00 

32 

4 

1 

6 

34 

38 

10 

125  a 

H  9:00-9:15 

01 

*  9:15-9:30 

OR 

n 

B  Col.Total 

251 

27 

28 

129 

262 

246 

136 

0 

0 

0 

0 

0 

1079  1 

11 

fl  AM  PEAK 

I 

«  7:15-8:15 

140 

16 

21 

80 

152 

136 

69 

0 

0 

0 

0 

0 

614  1 

n  HOUR 

PHF 

= 

0.95 

B 

■ 

B '  "■ 

Row  1 

a  Colum  // 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1  Totals  B 

■ 

p 

e  3:30-3:45 

0  1 

H  3:45-4:00 

0  H 

H  4:0CH4:15 

64 

4 

11 

41 

70 

25 

29 

244  B 

II  4:15-4:30 

47 

6 

15 

50 

67 

33 

30 

248  B 

B  4:30-4:45 

58 

7 

11 

53 

83 

47 

19 

278  B 

B  4:45-5:00 

67 

11 

21 

51 

78 

41 

23 

292  B 

B  5:00-5:15 

65 

4 

10 

55 

70 

36 

15 

255  h 

M  5:15-5:30 

34 

11 

21 

45 

53 

37 

25 

226  B 

H  5:30-5:45 

47 

11 

27 

27 

60 

43 

11 

226  B 

»   5:45-6:00 

48 

8 

10 

48 

55 

40 

20 

229  B 

rt  6:00-6:15 

0  B 

e  6:15-6:30 

0  B 

M 

e  Col.Total 

430 

62 

126 

370 

536 

302 

172 

0 

0 

0 

0 

0 

1998  B 

e  PM  PEAK 

■ 
B 

1*4:15-5:15 

237 

28 

57 

209 

298 

157 

87 

0 

0 

0 

0 

0 

1073  B 

B  HOUR 

PHF 

= 

0.92 

U 

B 

w 

B 

1  Date 

May 

20, 

1986 

B 
B 

B 

®(3) 

IDay: 

Tuesday 

1 

B 

M 

y 

\\ 

1  Weather: 
1  By: 

G.P. 

B 
M 

•9 

B 

^ 

—^ 

PORTER 

B  bkjtes: 

1 

B 

®- 

— * 

^ 

B  City 

East 

Boston,  MA 

B 

B 

t  r 

1  Location: 

• 

Porter 
S  of 

&  Chelsea- 
Expressway 

« 

It 

B 

B 
H 

A  A 

V 

M 

®@ 

II 

B 

TRAFFIC  COUHr 

II   Figure 

N 

N 

< 

-HCISEA 

ST 

B 

SUMiARY 

B 

B 
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i  Street: 
H  Direction: 
i  Moveroent: 
H  Coluim  if 


6:30-6:45 
6:45-7:00 
7:00-7:15 
7:15-7:30 
7:30-7:45 
7:45-8:00 
8:00-8:15 
8:15-8:30 
8:30-8:45 
8:45-9:00 
9:00-9:15 
9:15-9:30 


3:30-3:45 
3:45-4:00 
4:00-4:15 
15-4:30 
30-4:45 
45-5:00 
00-5:15 
5:15-5:30 
5:30-5:45 
5:45-6:00 
6:00-6:15 
6:15-6:30 


Chelsea  St 
SB 
S     R    RR 
1     2     3 


L 
4 


Maverick  St 
WB 
S    SR 
5     6 


R 

7 


10    11 


I 

I   Row 
12   I  Totals 


33 
20 
15 
24 
25 
21 
28 
24 


13 
5 
6 
6 
7 
8 
8 

10 


9 
7 
3 

11 

9 

18 

15 

7 


4 

4 

5 

4 

14 

13 

2 

10 


34 
41 
49 
45 
39 
47 
61 
45 


15 
13 
23 
12 
22 
15 
27 
22 


I 

M 
II 
I 
I 

H 
« 

I 

a 


0 
0 

111 

95 
104 
105 
118 
127 
143 
125 
0 
0 


H 

e  Col. Total 

190 

30 

63 

79 

56 

361 

149 

0 

0     0 

0 

0 

P 

D   928  H 

N 

«  AM  PEAK 
e  8:00-9:00 
H  HOUR 

98 

16 

33 

49 

39 

192 

86 

0 

0     0 
PHF  = 

0 
0.90 

0 

•   513  B 

a          R 

^ 

B 

e 

M  Colurm  if 

u 

1 

2 

3 

4 

5 

6 

7 

8 

9    10 

11 

12 

I  Row  « 

II  Totals  i 
il 

32 
31 
31 
23 
23 
32 
20 
24 


10 

14 

14 

15 

9 

6 

12 

9 


9 

7 
20 

9 
13 

8 
13 
13 


10 
8 
4 
6 
7 
7 
7 
7 


66 
50 
45 
66 
49 
52 
44 
51 


24 
26 
20 
31 
26 
7 

18 
25 


I 

K 
I 
I 
I 

i 
I 
« 
I 

i 


0 

0 

152 

137 

135 

159 

130 

116 

118 

130 

0 

0 


R  Col. Total 

0 

ft  PM  PEAK 
b4:00-5:00 
B  IKXJR 


216 


24 


89 


92 


56   423 


177 


1077 


117 


12 


53 


45 


28 


227 


101 


0     0     0 
PHF  ■=   0.92 


583 


MERIDIAN 


1 


sr 


sr 


1 


I  Date: 
R  Day: 
N  Weather: 
«  By: 
li  Notes: 
I  City: 
I  Location: 
V 

R  

R 
R 


May  15,   1986 
Thursday 
Sunny 
G.P. 

East  Boston/Maverick  Square 
Maverick  and  Chelsea  Streets 


TRAFFIC  COUNT        R        Figure 
SUMMARY  R 
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D  Street: 
R  DirectiOT: 
I  Movement: 
I  Coluim  # 


Chelsea  St 

NB 
L     S 
1     2 


Chelsea  St 

SB 

S     R 

3     4 


Porter  St 

WB 
L     S     R 
5     6     7 


10    11    12 


Row  H 
Totals  I 


H  6:30-6:45 
B  6:45-7:00 
7:00-7:15 
7:15-7:30 
7:30-7:45 
7:45-8:00 
8:00-8:15 
8:15-8:30 
8:30-8:45 
8:45-9:00 
9:00-9:15 
9:15-9:30 


0 
I 
I 

M 
N 
I 
« 
B 
N 
B 


H  3:30-3:45 
8  3:45-4:00 
fi  4:00-4:15 


4:15-4:30 
4:30-4:45 
4:45-5:00 
5:00-5:15 
5:15-5:30 
5:30-5:45 
5:45-6:00 
6:00-6:15 
6:15-6:30 


I 

R 
0 
« 

It 
■ 
R 
I 
I 
M 
k 


26 
21 
31 
9 
29 
11 
20 
14 


30 
36 
61 

28 
46 
23 
43 

51 


143 
114 
130 
56 
75 
45 
61 
93 


34 
25 
28 
17 
22 
12 
8 
22 


2 
1 
0 
0 
0 
2 
1 
0 


128 
117 
123 
128 
124 
106 
135 
157 


8 
3 
2 
0 
1 
2 
0 
6 


21 
19 
32 
37 
24 
20 
23 
19 


111 
80 

100 
84 

116 
89 
79 
77 


56 
62 
65 
59 
57 
74 
53 
47 


39 
41 
25 
33 
30 
29 
41 
59 


0 
3 
2 
2 
9 
2 
0 
4 


61 
64 
76 
65 
83 
60 
63 
116 


9 

1 
11 

8 
10 

7 

12 
14 


poBrreR 

ST 


0 

0 

371 

317 

375 

238 

297 

201 

268 

343 

0 

0 


0 

It  Col.Tor^l 

161 

318 

717 

168 

6 

1018 

22 

0 

0     0 

0 

0 

V 

tl   2410  • 

a  AM  PEAK 
fi  7:00-8:00 
HHOUR 

87 

155 

443 

104 

3 

496 

13 

0 

0     0 
PHF  = 

0 
0.87 

0 

«      « 

M  1301  1 
1      1 

H 

it 

t)  Colum  if 

i 

1 

2 

3 

4 

5 

6 

7 

8 

9    10 

11 

12 

1  Row  H 
R  Totals  1 
II 

0 

0 

297 

270 

311 

288 

329 

281 

271 

336 

0 

0 


n 

i  Col.Toral 

195 

736 

473 

297 

22 

588 

72 

0 

0     0 

0 

0   1 

1   2383  1 

ft ■ 

ft  mPEAK 
fl5:00-6:00 
1  HOUR 

■ 

86 

361 

231 

159 

15 

322 

43 

0 

0     0 

PHF  = 

0 
0.91 

1 
0   1 

1 

1      • 

1  1217  a 
1     1 

•cHEuseA  «r 


1  Date: 

May  20,  1986 

•  Day: 

Tuesday 

1  Weather: 

Cloudy 

t  By: 

G.P. 

R  Notes: 

9  City: 

East  Boston 

1  Location: 

Porter  &  Chelsea— 

« 

N  of  Expressway 

i      TRAFFIC  COUNT   I   Figure 

1      SU^WAR^ 

R 

13   Technical  Appendices 


H  Street: 

bferidian  St 

Meridian  St 

^ 

1  " #• 

M  Direction: 

NB 

SB 

1               1 

1  hfcjvement: 

L 

S          RL 

R           L 

S 

R 

1      Row    1 

M  Column  // 

1 

2            3 

4            5 

6 

7 

8 

9 

10          11 

12      1 

1  Totals  1 

ii  6:30-6:45 

1            0  1 

«  6:45-7:00 

1            0  H 

H  7:00-7:15 

4 

56            9 

6            1 

23 

2 

1        101  1 

N  7:15-7:30 

4 

54            9 

3            2 

43 

5 

1        120  1 

i  7:30-7:45 

6 

51          15 

3            3 

34 

8 

1        120  1 

M  7:45-8:00 

6 

69          12 

6            0 

23 

2 

i      118 1 

M  8:00-8:15 

9 

59          10 

5            4 

51 

7 

1        145  1 

N  8:15-8:30 

3 

67          17 

5            1 

58 

4 

)        155  1 

H  8:30-8:45 

4 

45          13 

2            3 

63 

5 

1        135  N 

N  8:45-9:00 

9 

88          12 

7            1 

57 

7 

1        181  V 

M  9:00-9:15 

1           0  1 

«  9:15-9:30 

1           0  R 

u 

M  Col. Total 

45 

489          97 

37          15 

352 

40 

0 

0 

0           0 

0      1 

...   _j| 
1       1075  R 

H  AM  PEAK 

R 

1               R 

fi  8:00-9:00 

25 

259         52 

19            9 

229 

23 

0 

0 

0           0 

0      1 

1        616  H 

H  HOUR 

FIW  =        0.85 

(               R 

a 

1      Row    R 

M  Colurm  // 

1 

2            3 

4            5 

6 

7 

8 

9 

10          11 

12      1 

1  Totals  R 

IS  3:30-3:45 

R 

1            0  R 

«  3:45-4:00 

)           0  R 

H  4:00-4:15 

4 

55         26 

8           0 

54 

20 

1        167  R 

N  4:15-4:30 

2 

47          18 

8           3 

47 

10 

1        135  1 

<t  4:30-4:45 

5 

48          17 

12            1 

70 

17 

1        170  R 

M  4:45-5:00 

4 

58          28 

12           2 

49 

15 

t        168  t 

«  5:00-5:15 

3 

80          18 

10            6 

61 

10 

1        188  R 

It  5:15-5:30 

10 

74          23 

11            3 

56 

2 

1        179  « 

11  5:30-5:45 

4 

63           8 

3           0 

50 

7 

1        135  R 

«  5:45-6:00 

5 

61          18 

6           3 

47 

14 

1        154  R 

«  6:00-6:15 

1           0  R 

«  6:15-6:30 

i            0  R 

tl  Col. Total 

37 

486        156 

70          18 

434 

95 

0 

0 

0           0 

0      1 

R 

1      1296  R 

»  PM  PEAK 

R 
1               R 

il4:30-5:30 

22 

260          86 

45          12 

236 

44 

0 

0 

0            0 

0      » 

1        705  R 

»  HOUR 

M 

PIIF  =        0.94 

1               i 

«                MERIDIAN  Sr 

cHPLseA  sr 

1  Date 

hby  15,  1986 

R 

>tciS> 

\ 

1  Day: 

Thursday 

R 

:       V 

a\ 

\ 

1  Weather: 

Sunny 

1 

■       J 

S^ 

^ 

J 
3 

f 

«  By: 

1  Notes: 
V  City: 

G.P. 

East  RoRton/Maveridc  Sqi. 

.1 

\ 

1 

♦t.^ 

r7i 

^ 

lare          R 

^i 

S 

} 

)' 

1: 

a 

-       ft 

1 

i: 

TRAFFIC  COUNT         «        Figure 

H 

M 

1 

SUMMARY 

a 

R 
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street: 
Direction: 
Movenent: 
Coluin  « 


Suaner  St 

EB 

L    S    R 

1    2    3 


Suaner  St 

L    S     R 
A     5     6 


Breoen  St 
SB 
L     S     R 
7     B     9 


BreKn  St 
KB 
L     S     R 
10    11    12 


Rom 
Totals 


/4-/3 


!  6:30-6:45 

0  ! 

{  6:A5-7:00 

0  ! 

1  1:00-7:15 

4 

24 

4 

2 

22 

3 

0 

10 

3 

1 

2 

79  ! 

1  7:15-7:30 

3 

40 

12 

0 

1 

7 

( 

2 

7 

1 

1 

0 

74  1 

!  7:30-7:A5 

5 

43 

6 

0 

24 

1 

1 

4 

3 

1 

0 

92  ! 

:  7:45-8:00 

3 

40 

5 

0 

18 

0 

1 

3 

3 

0 

3 

83  ! 

1  8:0O-fl:15 

6 

60 

7 

0 

32 

1 

4 

3 

0 

0 

3 

124  : 

1  8:15-8:30 

3 

75 

11 

0 

31 

4 

10 

2 

5 

4 

2 

3 

150  1 

1  8:30-8:45 

7 

55 

9 

1 

9 

2 

5 

0 

4 

3 

3 

2 

100  ! 

1  6:45-9:00 

9 

49 

6 

0 

35 

5 

3 

5 

12 

5 

5 

1 

141  1 

!  9:00-9:15 

0  > 

:  9:15-9:30 

0  1 

1  Col.  Total 

40 

386 

60 

3 

172 

23 

47 

15 

48 

22 

13 

14 

843  : 

!  m  PEAK 

;  8:00-9:00 

25 

239 

33 

1 

107 

12 

32 

11 

24 

12 

10 

9 

515 

:  HOUR 

PHF 

C 

0.B6 

RoH  ; 

1  Colium  i 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Totals  ! 

1  3:30-3:45 

0  ' 

1  3:45-4:00 

0  1 

1  4:00-4:15 

5 

77 

6 

2 

12 

2 

13 

1 

7 

2 

2 

1 

130  . 

I  4:15-4:30 

4 

85 

5 

1 

16 

3 

23 

2 

5 

0 

6 

2 

152  1 

1  4:30-4:45 

3 

69 

4 

0 

10 

2 

22 

2 

8 

1 

3 

9 

133  , 

!  4:45-5:00 

7 

72 

5 

0 

11 

5 

16 

3 

2 

0 

4 

5 

130  1 

!  5:00-5:15 

9 

73 

5 

0 

11 

2 

17 

1 

6 

0 

3 

4 

131  ' 

1  5:15-5:30 

8 

87 

3 

0 

16 

2 

16 

1 

5 

0 

4 

2 

144  1 

!  5:30-5:45 

1 

40 

3 

0 

10 

4 

12 

1 

4 

2 

3 

3 

83  ■ 

I  5:45-6:00 

5 

73 

3 

0 

9 

3 

( 

> 

2 

3 

0 

1 

4 

109  1 

1  6:00-6:15 

0  ; 

;  6:15-6:30 

0  1 

:  Col. Total 

42 

576 

34 

3 

95 

23 

125 

13 

40 

5 

26 

30 

1012  1 

!  P«  PEAK 

14:15-5:15 

23 

299 

19 

1 

48 

12 

78 

8- 

21 

1 

16 

20 

546  : 

!  HOUR 

PHF 

= 

0.90 

SKETCH 

DatE 

: 

May 

15, 

1986 

6REMeM 

<T 

Day: 

Thursday 

/■^ 

Heather: 

Sunny 

'•'          I 

f 

(E® 

By: 

G.P. 

:  J 

I 

Notes: 
City: 

East 

Boston,  MA 

— y 

^ 

CD"" 

J' 

Location: 

Bre«en  S 

t.  at  Suiner 

W" 

H 

¥( 

.^ 

TRAFFIC  COUNT 
SUMMARY 

:   Fig 

1 
1 

ure 

SUMNER 

sr 

K 

15   Technical  Appendices 


I  street: 

SuBier  St         SuMner  St 

Chelsea  St 

1 

1  Direction: 

UB                  EB 

SB 

! 

1  HovetKnt: 

e 

R          L 

S 

L 

RS 

RR 

Ron    1 

1  Colum  t 

1 

2          3 

4 

5 

6 

7           8 

9         10         11 

12 

Totals  1 

1 

1  6:30-6:45 

0  ! 

{  6:45-7:00 

0  1 

!  7:00-7:15 

4 

16           1 

3 

29 

7 

31 

91  1 

1  7:15-7:30 

3 

23         17 

17 

39 

9 

33 

141  1 

1  7:30-7:45 

8 

25         17 

11 

34 

8 

25 

128  ! 

I  7:45-8:00 

3 

19         17 

12 

35 

9 

33 

128  ! 

!  6:00-8:15 

11 

32         16 

17 

53 

9 

36 

174  1 

1  8:15-8:30 

18 

17         24 

30 

43 

4 

47 

1        1B3  i 

!  6:30-6:45 

7 

30          9 

15 

46 

6 

21 

134  1 

I  8:45-9:00 

4 

40         23 

18 

48 

12 

43 

!        188  1 

1  9:00-9:15 

0  ; 

1  9:15-9:30 

1           0  1 

!  Col.  Total 

58 

202        124 

123       327 

64 

269           0 

0          0           0 

0 

1     1167  ; 

1  m  PEPK 

1  8:00-9:00 

40 

119         72 

80       190 

31 

147           0 

0          0           0 

0 

.        679  1 

1  HOUR 

PHF  =       0.90 

1      Rom    I 

1  Colurtn  # 

1 

2          3 

4 

5 

6 

7           8 

9         10         11 

12 

'  Totals  1 

1  3:30-3:45 

0  1 

I  3:45-4:00 

!           0  ! 

!  4:00-4:15 

12 

13         31 

20 

B6 

18 

42 

202  1 

1  4:15-4:30 

10 

14         12 

18 

45 

10 

21 

!        130  1 

1  4:30-4:45 

6 

20         18 

28 

75 

17 

44 

208  1 

1  4:45-5:00 

7 

20         17 

25 

Bl 

10 

35 

'        175  1 

:  5:00-5:15 

3 

22         19 

36 

70 

10 

48 

208  i 

1  5:15-5:30 

6 

23         18 

20 

BO 

10 

37 

•        174  I 

1  5:30-5:45 

4 

30         31 

22 

BO 

10 

37 

194  1 

1  5:45-6:00 

3 

21         23 

13 

B2 

7 

36 

165  1 

;  6:00-6:15 

0  { 

1  6:15-6:30 

0  ! 

!  Col.  Total 

51 

163       169 

182       499 

92 

300           0 

0           0           0 

0 

1456  ! 

:  P«  PEAK 

14:30-5:30 

22 

85         72 

109       266 

47 

164           0 

0           0           0 

0 

765  : 

;  HOUR 

n¥  =       0.92 

SKETCH 

Date: 

Hay  15,   1986 

!                       tAEKlPlAJsl    sr        CHE-L&EAr  ^ 

Day: 

Thursday 

1 

Ueather: 

Sunny 

@€)® 

By: 

G.P. 

▲ 

Notes: 

J 

Di 



Cityj 
Location: 

East  Boston/Haverick  Square         1 
Sumer/Chelsea  I 

/^ 

^ 

y 

< 

^" 

— <D 

SuMner/Meridian 

■^ 

TRflFFIC  COUNT        1        Figure 

4Uh 

ANeK     srr 

■saii==; 

SUWARY 

^'^¥ 
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Technical  Appendices 


!  Street: 

!  Direction: 

I  Hoveaent: 

!  Coluan  t 


Heridian  St. 
NB 
L    S 
1     2 


Heridian  St. 
SB 
S     R 
3    4 


Saratoga  St. 
UB 
L    S    R 
5    6    7 


(Circle) 

EB 
L     R 
6     9 


10 


11 


12 


I 

I   Rom 
I  Totals 


6:30-£:A5 
6:45-7:00 
7:00-7:15 
7:15-7:30 
7:30-7:45 
7:45-8:00 
8:00-6:15 
8:15-8:30 
8:30-8:45 
8:45-9:00 
9:00-9:15 
9:15-9:30 


17 
10 
9 
8 
10 
14 
14 
10 


B2 
S2 

74 
59 
74 
83 
63 
70 


93 

92 

83 

95 

120 

102 

110 

35 


9 
22 
24 
45 
56 
44 
26 
33 


6 
9 
11 
7 
3 
9 
5 
7 


14 
6 
14 
16 
16 
6 
16 
11 


0 ; 

0  ! 

243  ! 

202  ! 

233  ! 

242  I 

295  I 

270  ! 

254  I 

ISO  ! 

0 

0 


Col. Total    92   557   730    50   259    4B    57 


27    99 


1919 


AM  PEflK 

7:45-8:45    46   279   427    26   171    23    24 

muR 


11    54     0     0 
PHF  =   0.90 


1061 


Coluan  ft 


10 


11 


12 


Ron 
Totals 


3:30-3:45 
3:45-4:00 
4:00-4:15 
4:15-4:30 
4:3(H4:45 
4:45-5:00 
5:00-5:15 
5:15-5:30 
5:30-5:45 
5:45-6:00 
6:00-6:15 
5:15-6:30 


28 
20 
24 
25 
21 
21 
13 
24 


115 
110 
137 
106 
128 
118 
122 
118 


75 
81 
101 
84 
58 
97 
70 
79 


5 
4 
13 
5 
4 
8 

15 
11 


6 

8 

12 

10 

11 

7 

8 

9 


17 
18 
12 
13 
22 
7 
12 
15 


13 
3 

16 

14 
6 
9 

16 
9 


22 
19 
21 
10 
8 
12 
10 
15 


21 
21 
29 
25 
13 
27 
26 
18 


0 
0 

302 
284 
357 
232 
271 
306 
294 
296 
0 
0 


Col. Total 


176   954   645 


65 


71 


116 


90 


117   160 


2414 


PM  PEflK 
14:00-5:00 
HOUR 


97   466 


341 


27 


36 


60 


46 


72 


96     0 
PHF  = 


0 
0.85 


1245 


BEhiMiNc^wr*        POKVE.R 


sr 


-4^ 


Date: 

Day: 

Ueather: 

By: 

Notes: 

Cityi 

Location: 


22-29  Hay  1966 

Thursday-Thur^ay 

Clear 


East  Boston,  Hfl— Central  Square 
Saratoga  St.  Approach— 
NE  side  of  Square 


TRflFFIC  COUKT 
SUMMARY 


Figure 


17        Technical   Appendices 


1  street: 

BcnninQvOTi 

St. 

Porter  St. 

Heridian  St 

• 

Meridian  St. 

1               I 

I  Direction: 

UB 

UB 

KB 

SB 

1                            1 

!  Hoveaent: 

L-Por 

L-ter 

R 

L 

R-»ter 

R-Ben 

c 

R-Ben    R-Por 

L-Ben 

L-Por 

S 

!      Rom    1 

1  Coluan  t 

1 

I 

3 

4 

5 

5 

1 

8 

9 

10 

11 

12 

!  Totals  1 

1      ■  ■"  ' 

1  6:30-5:45 

!          0  : 

!  6:45-7:00 

!          0  ! 

I  7:00-7:15 

51 

12 

11 

5 

21 

7 

SC 

>         10 

9 

19 

51 

53 

1       305  ! 

1  7:15-7:30 

64 

27 

19 

6 

12 

8 

6( 

)         19 

14 

13 

55 

67 

!        364  ! 

1  7:30-7:45 

B2 

42 

28 

5 

9 

4 

8( 

)         25 

18 

13 

61 

109 

!        495  1 

!  7:45-6:00 

46 

78 

11 

7 

12 

7 

57         16 

13 

4 

58 

89 

I        400  1 

!  6:00-8:15 

45 

31 

16 

6 

B 

5 

4^ 

\         25 

14 

3 

71 

102 

I        371  ! 

I  8:15-8:30 

82 

41 

9 

4 

11 

3 

82         32 

9 

10 

56 

103 

!        444  ! 

!  8:30-8:45 

53 

IB 

8 

1 

14 

8 

4^ 

)         11 

6 

7 

42 

88 

!        300  1 

1  8:45-9:00 

49 

25 

10 

5 

15 

4 

4 

15 

10 

14 

26 

50 

1        266  1 

1  9:00-9:15 

1           0  ! 

!  9:15-9:30 

!           0  1 

!  Col.  Total 

474 

275 

112 

39 

102 

45 

464        155 

93 

83 

442 

661 

:      2945 

1  m  PEflK 

!  7:30-6:30 

257 

192 

64 

22 

40 

19 

26; 

i         99 

54 

30 

258 

403 

!      1711  1 

;  HOUR 

Prt^  = 

0.66 

1         ROM 

1  ColuBn  # 

1 

2 

3 

4 

5 

6 

'           8 

9 

10 

11 

12 

)  Totals  ; 

!  3:30-3:45 

1           0  1 

;  3:45-4:00 

!           0 

1  4:00-4:15 

18 

49 

33 

11 

38 

10 

6J 

I         49 

5 

21 

30 

63 

I      391  : 

;  4:15-4:30 

4 

39 

26 

10 

25 

11 

75         41 

12 

24 

30 

70 

;       358 

!  4:30-4:45 

5 

42 

25 

6 

33 

B 

6{ 

i         52 

e 

35 

21 

87 

:        392  1 

!  4:45-5:00 

5 

38 

29 

8 

34 

13 

79         40 

5 

32 

19 

88 

!        391 

!  5:00-5:15 

5 

48 

35 

12 

39 

9 

7£ 

1         45 

4 

30 

17 

92 

1        412  i 

!  5:15-5:30 

3 

23 

12 

9 

41 

19 

93         38 

7 

31 

13 

38 

:       327 

!  5:30-5:45 

5 

20 

11 

5 

30 

7 

68         40 

2 

25 

11 

49 

1       275  : 

!  5:45-6:00 

8 

35 

22 

11 

51 

3 

85         38 

5 

35 

7 

54 

1        354 

1  6:00-6:15 

!           0  1 

!  5:15-6:30 

!           0 

!  Col. Total 

54 

294 

193 

75 

291 

80 

609       343 

49 

233 

148 

541 

!      2910 

:  PM  PEflK 

14:15-5:15 

19 

157 

115 

38 

131 

41 

29? 

)        178 

30 

121 

87 

337 

;      1553  1 

i  HOUR 

Ptf  = 

0.95 

SKETCH 

Date: 

22-29  Kay  1985 

•42 

Day: 

Thursday-Thursday 

'•               BENNmfr-psH 

FtoirreR  srr 

Ueather: 

Clear 

\. 

r 

/F. 

\f/ 

/ 

By: 
Notes: 

6Pfl 

%vv^ 

//  / 

lC 

^ 

City: 

East  Boston,  >«-Ccntral  Square  : 

"\  ^ 

w 

v"" 

__>» 

*il_ 

^ 

c 

Location: 

Bennington-Porter  approaches—    I 
E  side  of  Square                        1 

■ ) 

^ 

<- 

— H 

5) 

<^ 

fAERlPlftt^ 

sr 

TRAFFIC  COUNT 

;       Fi 

gure 

SUmflRY 

( 

1 

(S) 


18   Technical  Appendices 


;  street: 
!  Direction: 
I  Hovenent: 
!  Coluan  i 


!  6:30-6:45 

!  6:45-7:00 

!  7:00-7:15 

I  7:15-7:30 

7:30-7:45 

7:45-6:00 

8:00-8:15 

6:15-8:30 

8:30-6:45 

8:45-9:00 

9:00-9:15 

9:15-9:30 


Col. Total 


fl«  PEftK 

7:45-6:45 

HXJfi 


Coluan  6 


3:30-3:45 
3:45-4:00 
4:00-4:15 
:15-4:30 
: 30-4: 45 
: 45-5: 00 
:00-5:15 
! 15-5:30 
5:30-5:45 
5:45-6:00 
5:00-6:15 
6:15-6:30 


Col. Total 


PM  PEAK 
!4:00-5:00 
HOUR 


Border  St 

SB 
L    S 
1     2 


Border  St 

N6 
S     R 
3    4 


(Circle) 

UB 
L    R 
5    6 


10 


11 


12 


I 

I    ROH 

Totals 


13 

25 
16 

22 
30 
34 
32 
24 


16 
17 
16 
23 
30 
29 
32 
9 


10 

6 

13 

12 

7 

23 
19 
16 


1 
4 
3 
2 
10 
11 
5 
9 


14 
32 
19 
38 
19 
17 
29 
27 


1%   174 


108 


26 


45   195 


lie   114 


61 


15 


26   103 


0     0     0 
tW  =   0.91 


9    10    11 


12 


43 
52 
39 
32 

44 
39 
24 
25 


25 
31 
16 
23 
23 
16 
20 
26 


39 
36 
35 
23 
36 
34 
15 
17 


4 
14 
2 
4 
2 
1 
4 
3 


12 
5 
12 
9 
11 
21 
12 
15 


50 
30 
44 
37 
35 
41 
39 
40 


298   164   237    34    97   316 


0     0     0 


156    97   135    24    38   161 


0     0     0 
»f  =   0.90 


0 
0 

56 

87 

74 

101 

98 

121 

119 

88 

0 

0 


744 


439 


Ron 
Totals 


0 

0 

173 

170 

ISO 

128 

151 

154 

lU 

126 

0 

0 


1166 


621 


A')i) 


eoKP^*^ 


Date: 

Day: 

Ueather: 

By: 

Notes: 

City: 

Location: 


22-29  Kay  1966 

Thursday-Thursday 

Clear 

JC 

East  Boston,  Hfl — Central  Square 
Border  St.  Approach— 
S  side  of  Square 


TRAFFIC  COUNT 
SUMtflRY 


Figure 


19 


Technical   Appendices 


1  street: 

Meridian  St. 

Heridian  St. 

(Circle) 

1 

1 

1 

1 

!  Direction: 

SB 

NB 

EB 

1 

1 

1  Hovenenti 

S 

R 

L 

S 

L 

R 

1 

Rom  1 

1  ColuBn  S 

1 

2 

3 

4 

5 

6    1 

8 

9 

10    11 

12   I 

Totals  1 

1 

!  6:30-6:45 

1 
1 

0  1 

!  6:45-7:00 

1 

0  ! 

!  7:00-7:15 

20 

8 

48 

30 

11 

33 

1 

1 

150  ! 

1  7:15-7:30 

73 

4 

25 

74 

10 

28 

1 
1 

214  1 

I  7:30-7:45 

106 

10 

15 

96 

8 

7 

1 

242  1 

1  7:45-8:00 

124 

12 

35 

81 

12 

20 

1 
1 

284  I 

1  8:00-8:15 

165 

17 

12 

94 

6 

25 

1 
1 

319  1 

1  8:15-8:30 

123 

10 

15 

77 

11 

28 

1 

264  ! 

1  8:30-8:45 

136 

9 

23 

68 

9 

29 

1 

) 

274  ! 

1  8:45-9:00 

100 

9 

29 

71 

8 

27 

1 

244  1 

1  9:00-9:15 

1 
1 

0  1 

1  9:15-9:30 

1 

0  1 

1  Col.  Total 

847 

79 

202 

591 

75 

197     ( 

)    0 

0 

0     0 

0   1 

1991  1 

1  m  PEflK 

1 
1 

!  7:45-6:45 

548 

48 

85 

320 

38 

102    0     0 

0 

0     0 

0  ; 

1141  1 

1  HOUR 

PHF  =   0.89 

1 
1 

1 
1 

RoH  ! 

!  Colutm  1 

1 

2 

3 

4 

5 

6 

1          8 

9 

10    11 

12  : 

Totals  ! 

1  3:30-3:45 

1 

1 

0  ! 

I  3:45-4:00 

1 
1 

0  ! 

1  4:00-4:15 

81 

5 

12 

104 

29 

51 

I 

282  1 

;  4:15-4:30 

63 

8 

23 

97 

29 

49 

! 

289 

I  4:30-4:45 

eg 

15 

37 

105 

16 

34 

[ 

2%  1 

;  4:45-5:00 

82 

9 

32 

100 

10 

32 

1 
1 

265 

1  5:00-5:15 

89 

13 

38 

100 

11 

39 

; 

290  ; 

;  5:15-5:30 

80 

20 

30 

96 

9 

36 

I 

271 

!  5:30-5:45 

86 

17 

30 

105 

6 

24 

! 

266  : 

:  5:45-6:00 

78 

12 

32 

91 

13 

23 

t 
1 

249  ! 

!  6:00-6:15 

1 

0  ! 

1  6:15-6:30 

1 

0  ! 

i  Col.  Total 

666 

99 

234 

798 

123 

288     ( 

)     0 

0 

0     0 

0   I 

2210  . 

1  P«  PEflK 

1 

14:15-5:15 

343 

45 

130 

402 

66 

154     0     0 

0 

0     0 

0   1 

1140  ! 

:  HOUR 

PHF  =   0.96 

1 

A'oi?rE« 

Date: 

22-29  May  1986 

'                / 

^  / 

/meridian 

ST 

Day: 

Thursday-Thursday 

•              / 

/ 

4 

^.  y 

Ueather: 

Clear 

:    y 

(  „ 

.^.^ 

■^tr 

%/ 

^^ 

By: 

GPfl 

0>- 

■* 

4 

?^ 

Notes: 

i: 

.r^K 

w 

City: 

East  Boston,  Mft— Central 

Square  ! 

i 

'  ""  ■   ■  ~~"  "  '  — — — — 

42 

Location: 

Meridian  St.  approach— 
S  end  of  Square 

■      K\e«lOtAM^~?r~ 

.. 

TRflFFIC  COUNT   1   Figure 
SUmflRY        i 

/-/t 
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1  Strc2t: 

Border  St 

Border  St 

(Circle) 

Shopping  Ctr 

[ 

1  Direction: 

SB 

NB 

UB 

EB 

1 

1  Moveaent: 

L 

S 

R 

L 

B 

R 

L 

S 

R 

L 

S 

R      ! 

Ron    i 

1  Coltum  t 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12      ! 

Totals  ! 

1  6:30-6:« 

0  1 

!  6:45-7:00 

0  ! 

1  7:00-7:15 

15 

14 

3 

0 

20 

1 

6 

4 

12 

0 

1 

1 

79  ! 

1  7:15-7:30 

11 

32 

2 

0 

26 

1 

6 

3 

15 

2 

2 

0 

102  ! 

1  7:30-7:A5 

15 

S7 

3 

2 

22 

6 

e 

6 

6 

0 

1 

3 

103  1 

1  7:A5-B:00 

15 

43 

3 

3 

29 

11 

7 

5 

12 

0 

1 

0 

129  1 

1  8:00-8:15 

16 

40 

1 

1 

24 

6 

11 

10 

8 

3 

1 

0 

123  : 

!  6:15-6:30 

6 

46 

2 

3 

29 

6 

9 

10 

12 

2 

2 

2 

131  ! 

1  8:30-8:45 

14 

54 

3 

6 

32 

9 

14 

13 

12 

1 

3 

2 

163  1 

1  6:45-9:00 

7 

18 

1 

2 

25 

9 

10 

6 

11 

0 

5 

5 

99  ! 

:  9:00-9:15 

0  ! 

I  9:15-9:30 

0  ! 

!  Col. Total 

101 

276 

IB 

17 

209 

51 

73 

59 

88 

8 

16 

13 

929  ! 

!  (m  PEflK 

1  7:45-8:45 

53 

165 

9 

13 

114 

32 

41 

38 

44 

6 

7 

4 

546  ! 

!  HOUR 

PHF  =        ( 

).84 

RoM     1 

1  Coluan  8 

1 

2 

3 

4 

5 

6 

1 

6 

9 

10 

11 

12 

Totals  1 

1  3:30-3:45 

0  1 

:  3:45-4:00 

0  ! 

i  4:00-4:15 

1/ 

'         21 

16 

54  ! 

1  4:15-4:30 

IE 

17 

9 

36  ! 

;  4:30-4:45 

\l 

!         13 

14 

39  1 

1  4:45-5:00 

W 

12 

20 

47  ! 

1  5:00-5:15 

11 

17 

17 

45  ! 

:  5:15-5:30 

£ 

)         16 

10 

34  ! 

1  5:30-5:45 

10         17 

18 

45  1 

1  5:45-£:00 

< 

I         19 

27 

55  I 

;  6:00-£:15 

!            0  ! 

;  6:15-6:30 

0  1 

1  Col.  Total 

0 

0 

0 

0 

0 

0 

9< 

\        132 

131 

0 

0 

0 

357  ! 

1  PK  PEftK 

15:00-6:00 

0 

0 

0 

0 

0 

0 

36         69 

72 

0 

0 

0 

179  ! 

1  HOUR 

PHF  = 

0.81 

'<                \ 

\ 

SKETCH 

Date: 

22-29  May 

1986 

;                \ 

\^ 

-^ 

Day: 

Thursday-Thursday 

|€^ 

^ 

"v 

<\ 

Weather: 
By: 

Clear 
WtoS-CPfl 

d. 

c 

^ 

Notes: 

^ 



/ 

City: 

East  Boston,  Mft— Centra 

1  Square  1 

a^v'^ 

^iS) 

' 

Location: 

Border  St 

.  Hpproacn— 

n'd^ ^   / 

> 
PI 

^ 

r" 

N  side  of  Square 

TRflFFIC  COUMT 

1        Figure 

f' 

\ 

;  <^^^/ 

_®i> 

(g)      SHOPPIMC- 

ere 

SUWWRY 

' 

^A-f% 
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e  Street: 
H  Direction: 
P  ^tove^Ent: 
(t  Colurm  C 


Sinner  TXmnel  Exit 
Outbcxjnd 
R 
1  2  3 


Havre  Street 
Eastbcxjnd 
S  R 

4  5 


10 


11 


12 


I  Totals  I) 


6:30-6:45 
6:45-7:00 
7:00-7:15 
7:15-7:30 
7:30-7:45 
7:45-8:00 
fi  8:00-8:15 
H  8:15-8:30 
H  8:30-8:45 
IB  8:45-9:00 
U  9:00-9:15 
(t  9:15-9:30 


106 

113 

93 

101 

119 

91 

95 

104 


45 

15 

31 

14 

33 

13 

57 

29 

48 

40 

51 

32 

44 

27 

34 

18 

H 

R 
B 
B 
B 
B 
B 
H 
B 
I 
B 

n 


0 

0 

166 

158 

139 

187 

207 

174 

166 

156 

0 

0 


a  Col. Total 
R 


0        822 


0        343        188 


0  0  0 


0      e      1353 


m  m  PEAK 
K  7:45-8:45 
H  HOUR 


»= 


S  Colurm  if 


a 

;)  3:30-3:45 
H  3:45-4:00 
4:00-4:15 
4:15-4:30 
4:30-4:45 
4:45-5:00 
5:00-5:15 
5:15-5:30 
5:30-5:45 
5:45-6:00 
6:00-6:15 
6:15-6:30 


0        406        ERR        200        128 


EKR        ERR        ERR 


0        ERR  0 

PEF  ■=        0.89 


6 
B 

B 


734 


7  8  9 


10  11  12 


B      Row    I 

I  Totals  R 

B 


irt 

K 

H 

u 


M 
M 
li 
M 

e 

N 


156 
151 
105 
115 
93 
137 
152 
153 


58 

41 

62 

37 

83 

55 

61 

42 

60 

34 

40 

38 

53 

38 

52 

31 

B 

M 
B 
fl 

a 

« 
fl 
0 

N 
B 


0 

0 
255 
250 
243 
218 
187 
215 
243 
236  B 

0  B 

0  B 


B 

M 

a 

M 

a 

B 
B 
B 

a 


M 

tj  Col.Tor^l 

0 

1062 

0 

469 

316 

0 

0 

0 

0     0 

0 

0 

■ 

1847  a 

h 

6  PM  PEAK 

B 

W:00-5:00 

0 

527 

ERR 

264 

175 

0 

ERR 

ERR 

ERR     0 

ERR 

0 

B 

966  a 

«  HOUR 

P     — = 

HF  = 

0.95 

B 

Jur«  24,  1986 

Tuesday 

Clear 

GPA 

EBOS-C 
East  Boston,  Mass. 
Sumer  Tunnel  Exit 
at  Havre  &  Porter 


Streets 


COUNT 


Figure 


B 

a 
a 
a 

a 
a 

-a 
u 

w 
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a  Street: 
H  Direction: 
H  Movenent: 
H  Colimn  i? 


Meridian  Street 

NortHxxjnd 
L     S     R 
1     2     3 


Meridian  Street 

Southbourxl 
L     S     R 
A     5     6 


London  Street 

Westbound 

L  S  R 

7  8  9 


London  Street 

Eastbound 

L  S  R 

10  11  12 


Row    B 

Totals  N 


N  6:30-6:45 
W  6:45-7:00 
N  7:00-7:15 
n  7:15-7:30 
\t  7:30-7:45 
«l  7:45-8:00 
tl  8:00-8:15 
H  8:15-8:30 
fl  8:30-8:45 
H  8:45-9:00 
N  9:00-9:15 
G  9:15-9:30 

H 

K  Col. Total 

R 

B  Atl  PEAIC 
fi  7:00-8:00 
N  HOUR 


20 
27 

8 
15 
13 

8 
16 
10 


0 
5 
1 
1 
2 
1 
1 
1 


3 
2 
6 
4 
6 
0 
4 
0 


6 
4 
1 
0 
0 
0 
0 
0 


1 
2 
0 
1 
0 
1 
1 
0 


0 
0 
2 
1 
I 
I 
0 

1 


0 

0 

30 

40 

18 

22 

22 

11 

22 

12 

0 

0 


0        117  12 


0         25  11 


177 


»= 


70 


15  11 


4  0  3 

PHF  =        0.69 


110 


^  Colurm  // 


8  9  10  11  12 


Row    H 
Totals  M 


3:30-3:45 
3:45-4:00 
4:00-4:15 
4:15-4:30 
4:30-4:45 
4:45-5:00 
5:OCH5:15 
5:15-5:30 
5:30-5:45 
«  5:45-6:00 
H  6:00-6:15 
a  6:15-6:30 

M 

;:  Col. Total 

R 

e  PM  PEAIC 
^:00-5:00 
ti  HOUR 


13 
22 
16 
18 
19 
13 
13 
12 


16 
15 
10 
20 
8 
12 
13 
10 


2 
2 
0 
1 
2 
1 
2 
2 


3 
0 
3 
0 
0 
1 
2 
2 


0 
1 


0 

0 

37 

48 

31 

42 

35 

29 

32 

28 

0 

0 


126         20 


0        104  12  11 


282 


U 

c 

(4 

r< 

b 
ft 
B 
ti 
U 


% 


0  0         69  11  0 


61 


6  0 

PHF  = 


6 
0.82 


SKEiai 


'^^^ 


t!  TRAFFIC  COUtn'        ^        Figure 

R  SUMMARY  8 


R 

158  B 

N 

==fl 


ll  Date: 

June  24,  1986 

«  Day: 

Tuesday 

R  Weatl^r: 

Qear 

0  By: 

GPA 

U  Notes: 

EBOS-A 

4  City: 

East  Boston,  Mass. 

M  Location: 

Meridian  Street 

II 

at  London  Street 
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H  Street: 
t)  Direction: 
R  MDvenent: 
B  Colurm  I? 


If- 


Meridian  Street 

Northbound 
L  S  R 

1  2  3 


Meridian  Street 

Southbound 
L  S  R 

4  5  6 


Havre  Street 
Eastbouod 
L  S  R 

7  8  9 


Gove  Street 
Northbound 
L  S  R 

10  11  12 


^S 


Row 
Totals 


:30-6:'i5 
:A5-7:C10 
:00-7:15 
: 15-7:30 
:30-7:A5 
7:45-8:00 
W  8:00-8:15 
M  8:15-8:30 
H  8:30-8:45 
fl  8:45-9:00 
fl  9:00-9:15 
0  9:15-9:30 


18 
9 
17 
18 
14 
18 
10 
13 


37 
28 
51 
54 
36 
49 
32 
33 


6 
A 
4 
I 
7 
8 


5 
6 
4 
5 
4 
6 
1 
6 


fi  Col. Total 
R 


117 


320  0  0 


39 


37 


513  H 


H  AM  PEAK 
S  7:30-8:30 
H  HOUR 


K  Colunn  # 


67 


190  0  0 


20        ERR  0        EER 

PHF  =        0.91 


4  5  6 


10  11 


19 


12 


296 


Row    M 
Totals  M 


tt  3:30-3:45 
H  3:45-4:00 
H  4:00-4:15 
I  4:15-4:30 
fl  4:30-4:45 
K  4:45-5:00 
i1  5:00-5:15 
N  5:15-5:30 
S  5:30-5:45 
S  5:45-6:00 
fi  6:00-6:15 
N  6:15-6:30 


'?^ 


32 
16 
43 
26 
21 
13 
14 
19 


65 
61 
63 
58 
36 
53 
35 
40 


6 

7 
12 

6 
11 

9 

4 
10 


V\V? 


© 


E  Date: 
H  Day: 
tt  Ueather: 
D  By: 
I  Notes: 
N  City: 
I  Location: 


1986 


7 
8 
7 
7 
2 
3 
5 
7 


0 

0 

110 

92 

125 

97 

70 

78 

58 

76 

0 

0 


H 

K  Col.Toral 

0 

0 

184 

411 

0 

0 

0 

65 

0     0 

0 

46 

H 

1 

706  tt 

tf  m  PEAK 

e 

fl 

1^:00-5:00 
¥  HOUR 

0 

0 

117 

247 

0 

0 

ERR 

31 

EER     0 
HF  = 

ERR 
0.85 

29 

a 

n 

424  1 

June  24, 
Tuesday 
Clear 
GPA 

EBOS-B 
East  Boston,  Mass. 
Meridian  Street 

at  Havre  &  Gove  Streets 


-%@ 


"IRAFFIC  COUNT 
SU^WARY 


Figure 
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Trip  Generations 
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September    A,     1987 

CLiprijRSinp  'JiiAKF  TaAiiGi'Oinvvrioii  issues 

Tcclinicul    l',ei,ioraiidum 

Tlie    purpose    of    tiiin    tecliiiicil    Mei,noraiidu.,i    xs    to   [)rovide    inforiTiation 
regardiiKj   certain    transportation    issued    raised    during    the    review   of    the 
Transportation   Access    Plan    for    the    proposed   Clippership  VJharf   development 
ill    Cast    IJoston,    riass. 


I.       node    Sf-]it    -    Traffic    Volu'iies 

It    is    noted    that    -.nodo    S[)lit    u    a    tor;ii    used    to    denote    the   percentage   of 
trips    that   would    \>g    laade    by    various    i.ieans    such    as    automobile,     transit, 
wal);inq,    etc.       For    purposes    of    the    traffic    analysis,    mode    split    is   defined 
as    "automobile"    and    "transit"    •;here    automobile    refers    to    tlie    number    of 
potential    vehicular    trij-js    and    tran^^ii;    refers    to  all    nori-au  toiiiooi  1  e   trips 
includiiKi    rapid    transit,     bus,    \Mter    ta;:i,    \;all;ing,     etc. 

Tlie    estimate    of    tlie    number    of    ;)Otential    site    vehicular    trips    is   a 
function   of    botli    the    mod.j    Sii]  i  t     (the    percentaje    of    all     site    trips    using    a 
veliicle)    aniJ    tlie    trip    generation    rates    (the    number   of    vehicle    trips   made 
per    dvje  1 1  mq    unit)  . 

The    iirinary    source    data    for    i;io<.le    split    information    is    tlie    U.S.     Dureau 
of    the   Census    \;hich    determines    the    percent    of    hone-based    worl;    trips    by 
transportation    mode.       The    fullo\;ing    table    is    a    summary   of    such    inrormation 
which    is    stiov7n    in    the    I'ransportat ion    ,^ccoss    Plan. 

.'leans   of   'J'ranspor  ta  t  ion    to    Joric 
Percent    of    home-based    Person    Trips 


GRAND 


.'>uto    Persons 


ilori-Auto    Persons 


Auto 


Census  Tract     TO'l'AL  ;  Driver  Pass<ir  Total  ;  Transit  l.'all;  Otiier  Total  ;  Occ. 


i  X 


3  Zones  at  site  100 

All  East  Boston  100 

Back  Day  100 

Charlestown  100 


32 
ir, 
2 'J 


11 

IG 

5 

12 


4  4 

21 
'11 


37 
3  b 
20 

3a 


17 

1-; 

44 
19 


50 
52 
79 
59 


1.32 
1.50 
1.16 
1.43 


CITYUIDE 


100 


33 


1-1 


47 


34 


17 


53   i  1.21 


I 
The  Census  Bureau  'data  indicates  that  automobile  v;ork  trips  (those 
made  during  the  uioriiing  and  evening  peal;  periods  from  housing  developments) 
in  the  City  of  Boston  ac  a  \;liolc  are  belo\j  50  percent.   For  East  Boston  as 
a  whole'  and  for  the  3  census  :^ones  near  the  site,  the  automobile  percen- 
tages are  also  belov;  50  percent. 
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-z-^. 


There  are  tv;o  UDTA  stations  (llavericl;  and  Orient  lieiyhts)  v;hich  serve 
all  of  East  Eioston  with  feeder  bus  service.   Only  a  small  portion  of  all  of 
the  residences  are  within  •.;allcin(j  distance  of  tliese  stations.   The  Clipper- 
ship  site  is  uithin  a  fev,'  Minutes  v;ullcinc)  distance  of  Maverick  Station 
which  IS  the  closest  station  to  Downtov;n  Boston.   In  addition,  the  Clipper- 
ship  site  v;ill  provide  for  .^ater  ta::!  service  to  Downtov;n  Boston.   Consi- 
dering both  the  location  of  the  Clippersliip  site  and  the  already  higli  (52^) 
percentage  of  existing  trani^it  usage  in  IJast  Coston,  it  is  very  likely  that 
the  Clippership  site  can  achieve  a  bOl    transit  usage. 

The  projected  nuiil^er  of  vehicle  trips  made  during  tlie  morning  and 
evening  peak  hours  and  on  an  all-day  basis  is  summarized  in  the  following 
table. 


I><5 

Trip   c;eneration 

i;ates 

i 

i 

no.   Vf 

UUIK 

shicles 

ITE 

ITE  2Xt> 

I'his 

This 

bay 

Revised 

Condos     ^jiuints 

S  tudy 

Study 

Street 

; 

400 

350 

(Rau)*^ 

-^  (i;aw) 

(l^.a\;) 

(Ad:) 

( Ad  3  ) 

J. 

Units 

Units 

All    Peak    Ilour 

-A>r 

Into   Site 

0.10 

0.07 

0.20 

0.]0 

0.040 

i 

40 

35 

Out    of    Site 

0.40 

0.37 

0.50 

0.25 

0.1  U5 

1 

100 

8B 

'J'otal 

0.50 

0  .  ■!  1 

0.70 

0.35 

U.2  35 

i 

140 

123 

pi:    Peak    Hour 

Into    Site 

0.-10 

0.37 

0.55 

0.275 

0.195 

i 

110 

96 

Out    of    Site 

0.20 

0 . 1  a 

0.20 

0.100 

0.005 

i 

4  0 

35 

Total 

0.50 

0.51 

0.75 

0.  375 

0.290 

i 

140 

131 

All-Uciv    Tot.?,l 

In  and  Out 


G.IO 


20 


fi.UO 


3.00 


2.7: 


2000 


1050 


The  ITE  (Institute  of  Trajispor tat  ion  bngineers)  rates  for  Condos  and 
Apartments  do  not  include  the  effect  of  transit  usage.   The  "This  Study 
(Ra\;)"  rates  are  composites  of  studies  done  in  Greater  Boston  and  do  not 
include  the  effect  of  transit  usage.   The  "Tins  Study  (Adj)"  rates  are 
factored  to  account  for  a  50'i  transit  usage  at  the  site.   The  "Bay  Street 
(Adj)"  rates  are  rates  used  in  tlie  Transportation  Access  Plan  prepared  for 
the  "Bay  Street  Condominium"  project  in  Dorchester.   These  rates  also 
include  an  allowance  for  transit  usage,  does  not  have  as  good  an  access  to 
transit  and  does  the  CI  i  p[:iership  site  and,  it  is  noted,  are  lov;er  rates 
than  the  adjusted  rates  for  tins  study. 

Thus,  it  is  believed  that  the  mode  split  and  the  resultant  automobile 
trip  generation  rates  used  for  the  Clippersliip  site  are  botli  relevant  and 
attainable . 

The  above  table  also  shov;s  the  number  of  vehicle  trips  with  the 
orginal  (DEIR)  400  dv/el'linc  units  and  the  number  of  vehicle  trips  for  the 
revised  350  dwelling  units.   The  number  of  vehicles  accessing  the  site  in 
the  peak  hours  would  be  less  than  100  vehicles  in  the  predominant  direction 
(88  out  during  the  morning  and  96  in  during  the  evening).  With  tv;o  access 
points,  the  average  number  of  vehicles  per  hour  would  be  about  45  to  50 
vehicles  per  access  way,  less  than  1  additional  veliicle  per  minute.   It  is 
also  noted  that  the  projected  site  traffic  volumes  are  apt  to  be  slightly 
in  excess  of  those  which  might  actually  occur  because  the  traffic  analyses 
have  used  the  higher  trip  generation  rates. 
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Project  _ 
Subject  _ 

L=   ,  ^5 

(_  /■' 

1  1-  r'c-  r^  ^  pj  /\                         j 

t>    ^ 

-^ 

Fil 
Da 
By 

6  No 

u.  ^■ 

(^^jO-tn^-^  Lf  < 

s      -P^-^^                                   "^ ^ 
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C.   Traffic  Volume  Line  Diaqrams 
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Level  of  Service  and  Sum  of  Enterinq  Volumes 
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Intersections 

m  PEAK  HOUR 
Meridian  at  Saratoga 
Dieisea  at  Viscxinti 
Chelsea  at  Porter 
Porter  at  Orleans 
SuBTier  at  Maverick  So. 


Level  of  service  coniDarisons 
Sianalizeo  intersections 


—  Numerical  chance  in  v/c 


Mo-Build      Build  Build 

Existing    No-Build      -Build-  over  over  over 

v/c  LOS        v/c  LOS        v/c  LOS        Existing    No-Build      Existing 


0.46  ft  0.A9  ft  0.A9  ft 

0.71  C  0.7A  C  0.7A  C 

0.33  ft  0.37  ft  0.38  ft 

0.17  ft  0.5  ft  0.21  ft 

0.33  ft  0.52  ft  0.46  ft 


0,03 

0 

0.03 

0.03 

0 

0.03 

0.04 

0.01 

0.05 

0.03 

0.01 

0.04 

0.13 

-0.06 

0.07 

p-/ 


PW  PEfiK  HOUR 
Heridiar.  at  Saratoga 
Chelsea  at  Visconti 
Chelsea  at  Pcirter 
Porter  at  Orleans 
Surier  at  Maverick  Sq. 


0.44  fi  0.47  ft  0.48  ft 

0.64  B  0.66  B  0.67  B 

0.55  ft  0.56  ft  0.61  B 

0.31  ft  0.53  ft  0.34  ft 

0.47  ft  0.48  ft  0.51  ft 


0.03 

0.01 

0.04 

0.02 

0.01 

0.03 

0.03 

0.03 

0.06 

0.02 

0.01 

0.03 

0.01 

0.03 

0.04 

Mt\Bre:    v/c  =  voluoe  to  capacity  ratio 
LOS  =  Level  of  Service 
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.evel  of  service  caiiDarisons  for  most  constrained  traffic  isoveBent 
UnsiDnalized  intersections 


P'Z 


{  HOUR 
■.ions 

3  flREfi 

:  ClippershiD 
:  Havre 
;  Pans 
JORE  flREfl 
;  Saratoga 
".  Central  Sq. 

at  Central  Sq. 

at  Ben/Porter 
^TER  flREfl 
it  llarginal 
:  Porter 
iUflRE  flREfl 

at  Mav/Chel. 
OINT  flREfl 

at  Orleans 

at  Cottage 
t  Bremen 
t  Orleans 
t  Cottage 
at  WeDster 


RC  =  flvailable  Reserve  Capacity 
OS  =  Level  of  Service 


—  Nunerical  change 
No-Build      Build 
Existing    No-Build      -Build-  over  over 

ARC  LOS        ARC  LOS        flRC  LOS        Existing    No-Build 


in  flRC  — 

Build 

over 

Exist  mo 


720  fi 

1175  fi 

731  fl 

A50  fi 

546  fi 

153  D 

-113  F 

306  fi 

451  fi 

148  D 


712  fi 

1172  fi 

719  fi 

435  fi 

554  fi 

128  D 

-131  F 

874  fi 

366  B 

53  E 


647  fl 

1112  fl 

718  fl 

422  ft 

506  ft 

112  D 

-148  F 

874  fl 

376  B 

69  E 


508 

fl 

433 

fl 

439 

fi 

661 

fi 

646 

fi 

646 

fl 

428 

fi 

363 

B 

323 

B 

526 

fi 

438 

fi 

424 

fl 

593 

ft 

669 

fi 

669 

fl 

874 

fi 

838 

fi 

838 

fl 

-B 

-€5 

-73 

-3 

-60 

-63 

■12 

-1 

-13 

-15 

-13 

-28 

-14 

-28 

-42 

-25 

-16 

-41 

-IB 

-17 

-35 

-34 
-63 

-55 

-63 
-35 
-55 
-88 
-30 
-35 


0 
-12 

-24 


-34 


-79 


0 

-69 

0 

-35 

•40 

-105 

■14 

-102 

0 

-30 

0 

-36 
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Level  of  service  coaparisons  for  nost  constrained  traffic  ■oveaent 


PM  PEAK  HOUR 
'Intersections 
jTE  ACCESS  flREfl 
'Sumer  at  Clipoership 

Sumer  at  Havre 
Sumer  at  Pans 
NTRflL  SCUflRE  flREfl 
Border  at  Saratoga 
Border  at  Central  Sq. 
Keridiar.  at  Central  Sq. 
Meridian  at  Ben/Porter 
ELSEfl  PORTER  flREfi 
Orleans  at  Marginal 
Breeen  at  Porter 
VERICK  SQUARE  flREfl 
Meridian  at  Mav/Chel. 
FFRIE5  POIKT  flREfl 
Haver icK  at  Orleans 
Maverick  at  Cottage 
Suwier  at  Bremen 
SuMier  at  Orleans 
Suaner  at  Cottage 
Orleans  at  Webster 


Nnere:  ARC  -  Available  Reserve  Capacity 
LOS  =  Level  of  Service 


Unsignalized  intersections            —  Numerical  change  in  ARC  — 

No-Build      Build  Build 

Existing     No-Build      -Build-             over           over  over 

ARC  LOS        ARC  LOS        ARC  LOS        Existing    No-Build  Existing 


685  A 

679  A 

619  A 

-6 

-«) 

-*6 

6%  fi 

1155  fl 

1131  fl 

459 

-24 

A35 

70fl  A 

691  A 

687  A 

-17 

-A 

-21 

209  C 

193 

D 

190 

D 

-16 

-3 

-19 

382  B 

355 

B 

31B 

B 

-17 

-A? 

-6A 

80  £ 

56 

E 

AO 

E 

-2A 

-16 

-AO 

169  F 

-210 

F 

-236 

F 

-Al 

-26 

-67 

917  A 

895  fi 

895  fl 

-22 

0 

-22 

257  C 

231  C 

209  C 

-26 

-22 

-AB 

115    D 


115    D 


62    E 


-53 


-53 


A76  A 

399 

B 

386 

6 

-77 

-13 

-90 

61A  fi 

600 

fi 

600 

fl 

-14 

0 

-lA 

A28  fi 

294 

C 

259 

C 

-134 

-35 

-169 

393  B 

306 

B 

301 

B 

-85 

-7 

-92 

K6  fi 

5A3 

A 

5A3 

fi 

-13 

0 

-13 

885  fl 

860 

ft 

660 

fl 

-25 

0 

-25 
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Level  of  service  coiiparisons  for  3-aDtJroach,  unsionalized  intersections 


m  PEflK  HOUR 
Intersections 


Existing    No-Build      -Build- 
flRC  LOS        ARC  LOS        fiRC  LOS 


—  Nunerical  chanpe  in  ARC  — 

No-Build   Build  Build 

over     over  over 

Existing  No-Build  Existing 


p-y. 


BORDER  at  CENTRflL  SQUflE 
Right  fro«  Cent.  Sq.  WB 
Left  froii  Cent.  Sq.  WB 
Left  froB  Border  SB 

MERIDIAN  at  CENTRflL  SQUARE 

■  Right  froB  Cent.  Sq.  EB 
Left  fro*  Cent,  Sq.  EB 
Left  froB  Meridian  NB 

■  BREMEN  at  VISCONTI 

Right  froei  Visconti  WB 
Left  froi  Visconti  UB 
Left  froB  BreMn  NB 

ORLEANS  at  MARGINAL 
Right  froB  Orleans  SB 
Left  froi  Orleans  SB 
Left  from  Marginal  EB 

'  ORLEflNS  at  WEBSTER 

Right  from  Webster  WE 
Left  froo  Webster  WB 
Left  froei  Orleans  SB 

SUWER  at  CLIPPERSHIP  LANE 
Right  from  Clippership  NB 
Left  froa  Clippership  NB 
Left  from  Sumner  WB 

-    SmtER  at  HAVRE 

Right  from  Havre  SB 
Left  froB  Havre  SB 
Left  froB  Sumner  EB 

3UWER  at  PARIS 
t       Right  froB  Pans  SB 
Left  fro*  Pans  SB 
Left  froo  Suiraier  EB 

•    lARGINAL  at  LOBSTER  TERMINAL 
Right  from  Lobster  NB 

'      Left  from  Lobster  NB 
Right  from  Marginal  WB 


1209    A        1201     A        liai     fi 

548    fl  534    A         506    A 

1042  A    1033  A   1006  A 


fIRl 

A 

616 

A 

609 

A 

153 

D 

128 

D 

112 

D 

533 

A 

492 

A 

481 

A 

B52 

A 

630 

A 

827 

A 

A19 

A 

399 

B 

364 

B 

550 

fl 

526 

A 

525 

A 

1390 

A 

1397 

A 

1397 

A 

908 

A 

874 

A 

874 

A 

1227 

ft 

1239 

A 

1239 

A 

1315 

A 

1326 

A 

1325 

A 

B7A 

A 

636 

A 

638 

A 

1227 

A 

1239 

A 

1239 

A 

1210 

A 

1202 

A 

1189 

A 

720 

A 

712 

A 

647 

A 

1073 

A 

1065 

P 

1044 

A 

na 

fia 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

1175 

A 

1172 

A 

1112 

A 

1329 

A 

1327 

A 

1317 

A 

731 

A 

719 

A 

718 

A 

1198 

A 

1195 

A 

1186 

A 

1298  A   1298  A   1369  A 

846  A    667  A    674  A 

1149    A        1149    A        1227    A 


-8 

-£0 

-28 

-14 

-26 

-42 

-9 

-27 

-36 

-45 

-9 

-54 

-25 

-16 

-41 

-41 

-11 

-52 

-22 

-3 

-25 

-20 

-15 

-35 

-22 

-2 

-24 

7 

0 

7 

-34 

0 

-34 

12 

0 

12 

11 

0 

11 

-36 

0 

-35 

12 

0 

12 

-6 

-13 

-21 

-6 

-65 

-73 

-8 

-21 

-29 

na 

na 

na 

na 

na 

na 

-3 

-60 

-63 

-2 

-10 

-12 

-12 

-1 

-13 

-2 

-10 

-12 

0 

71 

71 

21 

7 

28 

0 

78 

78 
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Level  of  service  coeipansons  for  3-approach,  unsignalized  intersections 


(255 


P«  PEftK  HOUR 

)  Intersections 

IRDER  at  CENTRAL  SQUflE 
!  Right  froB  Cent.  Sq.  WB 
Left  froi  Cent.  Sq.  WB 
jLeft  froB  Border  SB 

RIDIflN  at  CENTRflL  SQUARE 
Right  froB  Cent.  Sq.  EB 
Left  froo  Cent.  Sq.  EB 
Left  from  Meridian  MB 

EHEN  at  VISCONTl 
Right  froB  Visconti  WB 
Left  froB  Visconti  «B 
[Left  froB  Brewn  NB 

LEANS  at  MARBINflL 

Right  froB  Orleans  SB 

Left  froB  Orleans  SB 

Left  froei  Karginal  EB 

1 

LEANS  at  tOSTER 

Right  froo  Webster  WB 

Left  froB  Webster  HB 

Left  froo  Orleans  SB 

1 

WER  at  CLIPPERSHIP  LANE 

Right  from  Clippershiq  MB 

Left  froa  Clipoershio  NB 

Left  from  Sunwer  WB 

«ER  at  HAVRE 
Right  fron  Havre  SB 
.eft  froB  Havre  SB 
.eft  frow  Sunaer  EB 

«ER  at  PARIS 
Right  froo  Pans  SB 
.eft  froB  Pans  SB 
.eft  froo  Sumner  EB 

RBINAl  at  LOBSTER  TERMINAL 
Right  froB  Lobster  NB 
.eft  froB  Lobster  NB 
Right  froB  (tergir^l  WB 


Existing    No-Build      -Build- 
ARC  LOS        ARC  LOS        ARC  LOS 


979  A  %7  A  958  A 
382  B  365  B  318  B 
840    A         825    A         814    A 


611    A         581     A         548    A 

80    E  56    E  40    E 

556    A         527    A         486    A 


836 

A 

819 

A 

809 

A 

398 

B 

377 

B 

367 

B 

621 

A 

602 

A 

595 

A 

1319 

A 

1325 

A 

1326 

A 

917 

A 

895 

A 

895 

A 

1224 

A 

1236 

A 

1238 

A 

1224    A        1172    A        1172    A 

885    A  860    A  860    A 

1224  A    1175  A    1175  A 


1119  A    1112  A    1066  A 

585  A    679  A    519  A 

1041     A        1033    fi         971     A 


na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

ria 

1155 

A 

1155 

A 

1131 

A 

1239 

A 

1236 

A 

1233 

A 

708 

A 

691 

A 

587 

A 

1178 

A 

1175 

A 

1174 

A 

1314 

A 

1314 

A 

1285 

A 

857 

A 

667 

A 

684 

A 

1238 

A 

1238 

A 

1212 

A 

—  Numerical  change  in  ARC  — 
No-Build      Build  Build 

over  over  over 

Existing    No-Build  Existing 


-12 

-9 

-21 

-17 

-47 

-64 

-15 

-11 

-26 

-30 

-33 

-63 

-24 

-15 

-40 

-29 

-41 

-70 

-17 

-10 

-27 

-21 

-10 

-31 

-19 

-7 

-26 

7 

0 

7 

-22 

0 

-£2 

14 

0 

14 

-52 

0 

-52 

-25 

0 

-25 

-49 

0 

-49 

-7 

-26 

-33 

-6 

-60 

-65 

-6 

-62 

-70 

na 

na 

na 

na 

na 

na 

-1 

-24 

-25 

-3 

-3 

-6 

-17 

-4 

-21 

-3 

-1 

-4 

0 

-£9 

-29 

0 

17 

17 

0 

-25 

-26 
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Level  of  service  comparisons  for  A-aoproach,  unsignalized  intersections 


m  PEftK  HOUR 
Sneet  1  of  £ 

Intersections 

BORDER  at  SflRflTOGfi 
Left  from  Parking  Lot  EB 
Thru  frciB  Parking  Lot  EB 
Right  from  Parking  Lot  EB 
Left  froK  Boraer  MB 
Left  from  Saratoga  WB 
Thru  froifl  Saratoga  WB 
Right  from  Saratoga  WB 
Left  from  Border  SB 

ICRIDIflN  at  BENNINGTON/PORTER 


Existing 

No-Build 

-Build- 

ARC  LOS 

ORC  LOS 

flRC  LOS 

454    fi 

440    ft 

431     fl 

573    ft 

559    ft 

550    fi 

1021     fi 

1012    A 

1004    fi 

1016    fi 

1007    ft 

1010    fi 

450    ft 

435    ft 

422    fi 

590    fi 

577    fi 

563    fi 

—  Numerical  change  in  ARC  — 
No-Build      Build  Build 

over  over  over 

Existing    No-Build      Existing 


1054    ft        1044    ft        1035    fi 
1024    ft        1016    fl        1003    fi 


Left  from  Meriaian  NB 

-113 

F 

-131 

F 

-148 

F 

Tnru  froBi  Meridian  Hb 

351 

B 

337 

B 

314 

B 

Right  from  Meridian  NB 

687 

fi 

654 

ft 

645 

fi 

Left  from  Porter  WB 

566 

ft 

543 

fl 

527 

fi 

Left  from  Bermingtori  UB 

-100 

F 

-150 

F 

-167 

F 

Thru  from  Bennington  WB 

153 

D 

13£ 

D 

116 

D 

Right  from  Benrangton  WB 

1139 

ft 

1134 

fl 

1134 

fl 

Left  from  i>lerician  SB 

1163 

fi 

1171 

ft 

1171 

ft 

BREMEN  at  PORTER 

Left  from  Porter  EB 

4fl9 

fi 

462 

ft 

438 

fl 

Thru  from  Porter  EB 

597 

fi 

542 

fi 

531 

fi 

Right  from  Porter  EB 

1023 

fl 

1001 

fl 

994 

ft 

Left  from  Bremen  NB 

1045 

fi 

1030 

fl 

1027 

fi 

Left  from  Porter  WB 

451 

fl 

583 

B 

375 

B 

Thru  from  Porter  WB 

663 

ft 

637 

fl 

626 

fl 

Rignt  from  Porter  WB 

1229 

fl 

1221 

ft 

1194 

fi 

Left  from  Bremen  SB 

1160 

fl 

1169 

fl 

1156 

ft 

ICRIDIflN  at  MflVERiCK/CHELSEfl 

Left  from  Meridian  NB 

226 

C 

162 

D 

171 

D 

Thru  from  Meridian  NB 

146 

D 

93 

E 

69 

E 

Right  from  Meridian  NB 

914 

fl 

867 

fl 

664 

fl 

Left  from  Maverick  WB 

863 

fi 

836 

ft 

653 

fi 

Left  from  Chelsea  SB 

66 

E 

56 

E 

41 

E 

Thru  from  Chelsea  SB 

353 

B 

296 

C 

285 

C 

Right  frofii  Cnelsea  SB 

546 

fl 

925 

ft 

920 

fi 

Left  from  Meridian  SB 

920 

ft 

697 

ft 

687 

ft 

-14 

-9 

-23 

-14 

-9 

-23 

-9 

-8 

-17 

-9 

3 

-6 

-15 

-13 

-28 

-13 

-6 

-21 

-10 

-9 

-19 

-B 

-13 

-21 

-16 

-17 

-35 

-14 

-23 

-37 

-33 

-9 

-42 

-25 

-16 

-41 

-50 

-17 

-€7 

-21 

-14 

-35 

-5 

0 

-5 

8 

0 

& 

-27 

-24 

-51 

-55 

-11 

-€,6 

-22 

-7 

-29 

-15 

-3 

-16 

-63 

-12 

-75 

-26 

-11 

-37 

-8 

-27 

-35 

-11 

-13 

-24 

-46 

-11 

-57 

JJ 

-24 

-79 

-47 

-3 

-50 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

JO 

-13 

-6fi 

-23 

-5 

-26 

-23 

-10 

-33 
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(B) 


Level  of  service  comparisons  for  A-anproach,  unsignalized  intersections 


fl«  PEAK  HOUR 
Sneet  £  of  £ 

Intersections 

IVERICK  at  OftLEftNS 
Left  from  Orleans  SB 
Tnru  froffi  Orleans  SB 
Ripht  froin  Orleans  SB 
Left  from  Maverick  EB 
Left  from  Orleans  MB 
Tnru  froB  Orleans  MB 
Right  from  Orleans  NB 
Left  from  Maverick  HB 

iVERICK  at  COTTfiGE 
Left  from  Cottage  SB 
Thru  from  CottageSB 
Right  from  Cottage  SB 
Left  from  Maverick  EB 
Left  fro(o  Cottage  NB 
Tnru  from  Cottage  NB 
Right  from  Cottage  NB 
Left  from  Maverick  WB 

«MER  at  BREMEN 
Left  from  Bretsen  NB 
Tnru  from  Bremen  NB 
Right  from  Bremen  NB 
Left  from  Summer  WB 
Left  from  Breraeri  SB 
Thru  from  Bremen  SB 
Right  from  Bremen  SB 
^eft  from  Summer  EB 

WER  at  ORLEANS 
Left  from  Orleans  NB 
Thru  from  Orleans  NB 
Right  from  Orelans  NB 
.eft  from  Summer  WB 
.eft  from  Orieans  SB 
Thru  froB  Orleans  SB 
Right  from  Orelans  SB 
.eft  from  Summer  EB 

•MER  at  COTTAGE 
.eft  from  Cottage  NB 
Thru  from  Cottage  NB 
Right  from  Cottage  NB 
.eft  from  Summer  WB 
.eft  frcfli  Cottage  SB 
Inru  from  Cottage  SB 
Right  from  Cottage  SB 
-eft  from  Summer  EB 


Existing 

No-Build 

-Build- 

ARC  LOS 

ARC  LOS 

ARC  LOS 

529 

A 

513 

A 

A92 

A 

65B 

fi 

616 

fi 

516 

fi 

895 

A 

883 

fi 

883 

fi 

907 

A 

89A 

fi 

89A 

A 

506 

A 

A39 

A 

A39 

fi 

621 

A 

505 

fi 

590 

fi 

1278 

A 

1278 

fi 

1278 

A 

1252 

fi 

1251 

A 

1251 

A 

636 

A 

62A 

A 

52A 

A 

681 

fi 

6A6 

fi 

5A6 

A 

912 

A 

899 

A 

899 

fi 

9A4 

A 

932 

A 

932 

fi 

55A 

A 

512 

A 

512 

fi 

714 

A 

702 

A 

702 

A 

1277 

ft 

1277 

fi 

1277 

A 

1258 

ft 

1257 

fi 

1257 

A 

A73 

A 

A20 

ft 

AOO 

A 

589 

A 

531 

A 

50B 

A 

%9 

fi 

903 

fi 

885 

A 

955 

fi 

901 

fi 

393 

fi 

A28 

fi 

363 

B 

323 

B 

610 

A 

552 

fl 

535 

fi 

1093 

A 

1081 

fi 

1061 

fi 

1101 

fi 

1090 

fi 

1090 

A 

556 

A 

A7A 

A 

A57 

A 

589 

A 

572 

fi 

506 

ft 

1033 

A 

938 

A 

988 

ft 

103A 

A 

957 

fi 

957 

fl 

525 

fi 

A38 

ft 

A2A 

A 

7A6 

A 

550 

fi 

632 

A 

127A 

A 

127A 

fi 

127A 

fi 

1223 

A 

1221 

fi 

1207 

fi 

555 

A 

655 

A 

555 

fl 

795 

A 

795 

A 

795 

fi 

1005 

fi 

1005 

ft 

1005 

fl 

979 

fi 

979 

fi 

979 

fi 

569 

A 

659 

ft 

659 

fi 

736 

fi 

736 

fl 

736 

fi 

1278 

A 

1278 

fi 

1276 

fi 

1277 

fi 

1277 

fi 

1277 

ft 

—  Numerical  change  in  ARC  — 
No-Build      Build  Build 

over  over  over 

Existing    No-Build      Existing 


n.a. 

n.a. 

n.a. 

-A£ 

0 

-A2 

-12 

0 

-12 

n.a. 

n.a. 

n.a. 

-69 

0 

-69 

-16 

-15 

-31 

n.a. 

n.a. 

n.a. 

-1 

0 

-1 

rua. 

n.a. 

n.a. 

-35 

0 

-35 

-13 

0 

-13 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

-1 

0 

-1 

-53 

-20 

-73 

-58 

-23 

-81 

-56 

-16 

-6A 

-6A 

-6 

-72 

-65 

-AC 

-105 

-56 

-13 

-71 

-12 

0 

-12 

-11 

0 

-11 

-62 

-17 

-99 

-17 

-6A 

-61 

-45 

0 

-45 

n.a. 

ri.a. 

n.a 

-68 

-lA 

-102 

-96 

-IB 

-116 

0 

0 

0 

-2 

-14 

-16 

n.a. 

n.a. 

n.a 

n.a. 

n.a. 

n.a 

n.a. 

n.a. 

n.a 

n.a. 

n.a. 

n.a 

0 

0 

0 

0 

0 

0 

n.a. 

n.a. 

n.a 

n.a. 

n.a. 

n.a 
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C>'^ 


Level  of  service  comparisons  for  A-approach,  unsionalized  intersections 


PM  PEAK  HOUR 
Sheet  1  of  l 

Intersections 


Existing  No-Build   -Build- 
flRC  LOS   ORG  LOS   ARC  LOS 


—  Numerical  change  in  ARC  — 
No-Build   Build     Build 
over     over     over 
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CIRTIII  ftR  212  CflPfiCITY  fiNflLYSIS-LNSIGNAaiZED 

INTERSECTIONS  (3-WflY) 

DATE:        Deceiber 

19fl7 

ALTERNATIVE: 

B- 

■1, 

Existing 

PROJECT:  Chppersh 

ip  Hharf, 

,  East 

Boston 

LDC'N:      Border  at 

Rotary 

1986  Existing 

YEAR:          1966 

VOLUKES-flM 

Approach:    Border  St.  NB 

Border  St.  SB 

Rotary 

St, 

,  UB 

Woveaent :      fit 

Ar 

Bl 

Bt 

CI 

Cr 

Volu»e:          54 

15 

116 

116 

26 

105 

pch:               54 

15 
RT-C 

130 
LT-E 

116 
LT-C 

31 

116 

Crit.  Gaps: 

4.5 

5 

6.5 

VOLUMES-PW 

Approach:     Border  St.  NB 

Border  St.  SB 

Rotary 

St, 

,  WB 

Hovenent :      At 

Ar 

Bl 

Bt 

CI 

Cr 

VoIuk:        135 

24 

1% 

97 

38 

147 

pch:             135 

24 
RT-C 

216 
LT-B 

97 
LT-C 

42 

162 

Crit.  Gaos: 

4.5 

J 

6.5 

LOS  SUMMARY 

m  Peak 

P«  Peak 

Reserve 

LOS 

Reserve 

LOS 

RiDht  out  of 

side  street: 

1209 

A 

979 

ft 

Left  uitc 

side  street: 

1042 

ft 

840 

/^ 

Left  out  of 

side  street: 

548 

fi 

382 

9. 

(!3 
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RClLfiR  212  CflPflCITY  ftNOLYSIS-UNSIGNALLIZEI) 

INTERSECTIONS  (3-«flY) 

IE:        Deceaber  1987 

ALTERNATIVE: 

B-1,   NO-Build 

]JECT:  ClippershiD  Wharf, 

East  Boston 

D'N:      Border  at  Rotary 

1990  NO-Build 

3R;          1990 

VOLUMES-AK 

sroacti:     Border  St.  MB 

Border  St.  SB 

Rotary  St.   UB 

/etent:      ftt             ftr 

Bl             Bt 

CI             Cr 

Iuk:          56             16 

123            121 

29            109 

V.              56             16 

135            121 

32            120 

it.  Baps: 


RT-C 

4.5 


LT-B 


LT-C 
6.5 


VOLUMES-PK 

:roach:    Border  St.  NB 

Border  St.  SB 

Rotary  St.  WB 

/easrX  :      ftt              ftr 

Bi             Bt 

CI              Cr 

liwe:        140             25 

204            101 

40           153 

r.             140            25 

224            101 

44            166 

t.  Gaos: 


RT-C 


LT-B 


LT-C 
6.5 


LOS  SUMMftRY 
AN  Peak         PM  Peak 
Reserve   LOS   Reserve   LOS 


:ht  out  of 

3e  street : 
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A 

•^t  into 

ie  street: 

1033 

PI 

ft  out  of 

3e  street: 

534 

A 

%7 


825 


365 
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CIRCULAR  212  CflPflCITY  ONflLYSIS-lWSia^ALLIZEI 

1  •I^fT£RSECTIONS  (3-WAY) 

DATE:        Decenber 

1987 

ALTERNATIVE: 

B- 

-1,   Build 

PROJECT:  Ciippersh 

ip  Uharf 

,  East 

Boston 

LDC'N:      Border  at 

Rotary 

1990  Build 

YEAR:          1990 

VOLUMES— fix 

Approach:     Border  St.   NB 

Border  St.  SB 

Rotary 

St.  UB 

Movement :      At 

Ar 

Bl 

Bt 

CI 

Cr 

Voluse:          66 

26 

123 

127 

37 

109 

pch:               66 

26 

135 

127 

41 

120 

RT-C 

LT-B 

LT-C 

Crit.  Baps: 

A.  5 

5 

6.5 

VOLUMES-PK 

Approach:     Border  St.  NB 

Border  St.   SB 

Rotary 

St.   UB 

ttoveuent :       At 

Ar 

Bl 

Bt 

CI 

Cr 

Volume:         144 

30 

204 

111 

73 

153 

pch:              14A 

30 

224 

ill 

60 

166 

RT-C 

LT-B 

LT-C 

Crit.   Gaps: 

A. 5 

J 

6.5 

LOS  SUMMARY 
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814 
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506 

A 

318 

B 

lo: 


Technical  Appendices 


iRCULflR  212  CflPflCITY  flNALYSIS— UNSIGMALLIZED  INTERSECTIONS  (3-WflY) 


'IE:  Deceaber  1987  ALTERNATIVE:  B-2,   Existing 

[OJECT:  Clippership  Uharf,  East  Bostori 

C'N:  Meridian  at  Rotary  19fl5  Existing 

M'.  1966 


'      VOLUKES-flN 

[roach:  Meridian 

St  SB 

Meridian 

St  NB 

Rotary  St 

UB 

veaent :      fit 

fir 

Bl 

Bt 

CI 

Cr 

luae:        559 

48 

85 

336 

36 

95 

h:            555 

46 
RT-C 

94 

LT-B 

336 
LT-C 

42 

105 

it.  Gaps: 

4.5 

c 

J 

6.5 

VOLUMES-PH 

jproach:  Meridian 

St  SB 

Meridian 

St  NB 

Rotary  St 

UB 

vemerit :       fit 

fir 

Bl 

Bt 

CI 

Cr 

lase:        A59 

55 

130 

421 

86 

154 

n:            459 

CC 

RT-C 

143 

LT-B 

421 
LT-C 

95 

159 

it.  Gaps: 

4.5 

J 

6.5 

LOS  SUMMARY 

AM  Peak 

PM 

Peak 

Reserve 

LDS        Reserve 

LOS 

ght  out  of 

de  street: 

&63 

P 

511 

A 

ft  into 

de  street: 

533 

A 

556 

Pi 

ft  out  of 

de  street: 

153 

-P 

80 

£. 
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CIRCULfiR  212  CfiPACITY  flMftLYSIS-UNSIBNftLLIZB  INTERSECTIONS  (3-WRY) 


DATE:  Deceatser  1987  OLTERNflTIVE: 

PROJECT:  Clippership  Wharf,   East  Boston 

LOC'N:  Meridian  at  Rotary 
YEfiR:  19S0 


VOLlMES-flPl 

Approach:  Meridian  St  SB  Meridian  St  KB 

Movenent:      fit             fir  81             Bt 

Voluse:        610             50  B8           356 

pch:             610             50  97           356 


Crit.   Baps: 


RT-C 
4.5 


LT-B 


LT-C 
6.5 


Crit.   Gaps: 


RT-C 
4.5 


LT-B 


LT-C 
6.5 


B-2,  NO-Build 
1990  NO-Build 


Rotary  St.   UB 
CI  Cr 

40  99 

44  109 


VOLUMES— PK 

ftpproach:  Meridian  St  SB  Meridian  St  NB  Rotary  St.   MB 

Moveraent:       fit              fir              Bl  Bt  CI  Cr 

Voluite:         464              57            136  464  69  160 

pch:             464             57            150  464  96  176 


LOS  SUMMARY 
AM  Peak         PM  Peak 
Reserve   LOS   Reserve   LOS 


RiDht  out  of 
sioe  street: 


618    0 


581 


Left  into 
side  street: 


49£' 


527 


Left  out  of 
side  street: 


128  T> 


56 
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CULflR  212  CflPflCITY  fiNfllYSIS-UNSIGNALLIZD  INTERSECTIONS  (3-HflY) 


I:  DecesDer  1987  ftLTERNflTIVE:  B-2,  Build 

UECT:  Chppership  Wharf,  East  Boston 

;'N:  Meridiari  at  Rotary  1990  Build 

IR:  1990 

VDLUMES-flH 

iroach:  Meridian  St  SB  Meridian  St  NB  Rotary  St.  WB 

eitent:      fit              fir  Bl              Bt  CI  Cr 

uae:        516             58  88           363  50  99 


;               616 

56 

97 

353 

55            105 

RT-C 

LT-B 

LT-C 

t.  6ao5: 

A. 5 

c 
J 

6.5 

VOLUMES-Pfi 

roach;  Meridian 

St  SB 

Meridian 

St  NB 

Rotary  St.   WB 

euent :      Rt 

fir 

Bl 

Bt 

CI              Cr 

use:        508 

87 

136 

465 

94            160 

:              506 

67 

150 

465 

103            176 

GaDs: 


RT-C 
4.5 


LT-B 


LT-C 
6.5 


fl«  Pea 
Reserve 

.OS  SUMMARY 
<                      PM  Peak 
LOS        Reserve        LOS 

it  out  of 
?  street: 

509 

f) 

548          « 

:  into 
?  street: 

481 

ft 

486          f^ 

:  out  of 
!  street: 

112 

D 

40            £ 
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CIRCULAR  212  CflPflCITY  WflLYSIS-UNSIGNfiaiZa 

INTERSECTIONS  (3-WAY) 

DATE:        becenoer  1987 
PROJECT:  Chppership  Wharf, 
LDC'N:      Bremer,  at  Viscont: 
YEfiR:          1986 

East 
i 

ALTERNATIVE: 
Boston 

B-3,   Existing 
1986  Existing 

VOLUMES-flH 
fipproach:     Brenen  St  SB 
WovBsent :       fit             fir 
VoluBe:        249           470 
DCh:              249           470 

Brewen  St  NB 

Bl             Bt 

0             87 

0             67 

Viscont] 
CI 

0 

0 

I  EB 

Cr 

0 

0 

Crit.   Baps: 

RT-C 
4.5 

LT-B 
5 

LT-C 
6.5 

VOLUKES~Pf, 
fipproach:     Bretien 
Movenent :       fit 
Volune:        235 
pch:             235 

St  SB 
Ar 

380 

Bremen  St  NB 

Bl              Bt 

0            181 

0            161 

Visconti 

CI 
0 
0 

I  EB 

Cr 

0 

0 

Crit.   (jaos: 

RT-C 
4.5 

LT-B 

C 
J 

LT-C 
6.5 

LOS  SUMMARY 
AM  Peak                      PM  Peak 
Reserve        LOS        Reserve        LOS 

Right  out  of 
side  street: 

852 

fi 

836 

A 

Left  ir,tc 
side  street: 

550 

» 

621 

F) 

Left  out  of 
side  street: 

419 

A 

396 

B 

(f9 
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CllflR  212  CAPACITY  ANALYSIS-UNSIGNftLLIZED 

INTERSECTIONS  (3-WflY) 

E:        DecenDer 

1987 

filTERNflTlVE: 

B-3,  NO-Build 

JECT:  Clippership  Wharf, 

East 

Boston 

'N:      Bretien  at 

Visconti 

1990  NO-Build 

R:          1990 

VDLU«ES-flK 

roach :     Bremeri 

St  SB 

Bremen  St  NB 

Visconti  EB 

enerit :      fit 

fir 

Bl 

Bt 

CI             Cr 

uae:        2S4 

489 

0 

95 

0               0 

;             264 

485 

0 

95 

0               0 

RT-C 

LT-B 

LT-C 

t.  6aDs: 

4.5 

C 
J 

6.5 

VOLUKES-PK 

roach:     Bremen  St  SB 

Breaen  St  KB 

Visconti  EB 

?»erit :       fit 

fir 

Bl 

Bt 

CI             Cr 

dine:        246 

395 

0 

198 

0               0 

24b 

395 

0 

196 

0               0 

RT-C 

LT-B 

LT-C 

..  Gaos: 

4.5 

C 
J 

6.5 

LDS  SUMMARY 

fiM  Peak 

P«  Peak 

Reserve 

LOS 

Reserve        LOS 

it  out  of 

'  street: 

830 

A 

819         ^ 

into 

■  street: 

526 

A 

602          '^ 

out  of 

»  street : 

399 

B 

377           ■B 
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CIRCULAR  212  CAPACITY  ANALYSIS-UNSHMtllZED  INTERSECTIONS  (3-HAY) 


DATE:  Deceiioer  19fl7  ALTERNATIVE: 

PROJECT:  ChpDership  Wharf,   East  Boston 

LDC'N:  Bremen  at  Visconti 
YEAR:  1930 


VOLUKES-flH 
Approach:     Bretieri  St  SB 
ftoveaent :       At  Ar 

Volune:        266  439 

och:  26B  AB3 


Crit.   Baps: 


RT-C 
4,5 


VOLUTiES— PK 
Approach:  Bremen  St  SB 
Mcveisent :   At      Ar 
Volune:    256     395 
och:     256     395 


Bremen  St  NB 

Bl     Bt 

0     117 

0     117 


LT-B 


LT-C 


Bremen  St  NB 

Bl     Bt 

0     207 

0     207 


B-3,  Build 
1990  Build 


Visconti  EB 

CI     Cr 

0      0 

0      0 


ViBconti  EB 

CI     Cr 

0      0 

0      0 


P-3^. 


Crit.  Gaps: 


RT-C 
A.5 


LT-B 


LT-C 


LOS  SUMMARY 
AM  Peak         PM  Peak 
Reserve   LOS   Reserve   LOS 


Ripht  out  of 
side  street: 


827 


609 


Left  into 
side  street: 


526 


Left  out  of 
side  street: 


384 


e> 


567 
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IRCULAR  212  CAPACITY  ONflLYSIS-UNSIGNALLIZED 

IffTERSECTIONS  (3-«flY) 

ATE:        DecenDer 

1987 

Al.TEiy«TlVE: 

B-A, 

Existing 

ROJECT:  Chppersh 

ip  Wharf, 

East 

Boston 

DC'N:      Orleans  a 

Margina 

1 

1985  Exist  inn 

EAR:          1966 

VOLU«£S-fiK 

Oproach:     Kargina 

U& 

Marginal  EB 

Orleans 

SB 

ovenent :      At 

fir 

Bl 

Bt 

CI 

Cr 

olune:           0 

30 

0 

0 

50 

0 

ch:                0 

30 

0 

0 

55 

0 

RT-C 

LT-B 

n-£ 

n:.  Gaps: 

A.  5 

c 

J 

6.5 

VOLUKES-Pr 

pproacn:     Marginal 

WB 

Marginal  EB 

Orleans 

SB 

jvemerit :       At 

fir 

Bl 

Bt 

CI 

Cr 

jiuue:            0 

32 

0 

0 

40 

0 

:n:               0 

32 

0 

0 

44 

0 

RT-C 

LT-B 

LT-C 

-it.  BapE: 

4.5 

5 

6.5 

LOB  SUMMARY 
AM  Peak         PM  Peak 
Reserve   LOS   Reserve   LOS 


ipni  out  of 
loe  stree: : 


1390         ^ 


1319 


?ft  into 
ide  street: 


1227         B  1224  P» 


•ft  out  of 
.ae  street: 


908    '^      917    '^ 
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CIRCULAR  212  CflPflCITY  WALYSIS-WSlGNflLLIZED  INTERSECTIONS  (3-WflY) 


DATE:  Decenber  1387  flLTERNOTIVE:  B-^,  NO-Build 

PROJECT:  Chppership  Wharf,  East  Boston 

LOCK:  Orleans  at  Marginal  1990  NO-Build 

YEAR:  1990 


VOLUMES-flH 

Approach: 

Margina 

I  WB 

Marg 

inal  EB 

Orleans 

SB 

Movement : 

fit 

fir 

Bl 

Bt 

CI 

Cr 

Volume: 

0 

21 

0 

0 

66 

0 

pch: 

0 

21 
RT-C 

0 
LT-B 

0 
LT-C 

95 

0 

Crit.   Gacs 

'►.S 

c 
J 

6.5 

VOLUMES— PR 

ftpm-oach: 

Karnifia 

WB 

Marg 

irial  EB 

Orleans 

SB 

Movement : 

fit 

fir 

Bl 

Bt 

CI 

Cr 

Volume: 

0 

22 

0 

0 

67 

0 

pch: 

0 

22 
RT-C 

0 
LT-B 

0 

LT-C 

74 

0 

Crit.   Sacs 

A. 5 

J 

&.5 

LOS  SUMMARY 
AM  Peak  PM  Peak 

Reserve        LOS        Reserve        LOS 


Right  out  of 
51  ae  street: 


1397    P 


1326 


Left  into 
side  street: 


1239 


1236 


Left  out  of 
side  street: 


B74 


695 
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)CLLPR  212  CAPACITY  ftNftLYSIS-UNSIGNIAaiZa 

INTERSECTIONS  (3-WflY) 

fE;       Decenber 

1987 

ALTERNATIVE: 

B-4,   Build 

)JECT:  Chppership  Wharf, 

East  Boston 

;'N:      Orlearis 

at  Margina 

1 

1990  Build 

IR:         1990 

VDUJ«£S-fl« 

iroach:    Marginal  WB 

Marg 

irial  EB 

Orleans  SB 

erent :      At 

Ar 

BI 

Bt 

CI             Cr 

uk:           0 

21 

0 

0 

86               0 

;                0 

21 

0 

0 

95               0 

RT-C 

LT-B 

LT-C 

-..  GaDB: 

A.5 

J 

6.5 

VOLU«ES-Pf! 

iroach:    Rarginal  WB 

Marg 

nal  EB 

Orleans  SB 

enerit :      At 

Ar 

Bl 

Bt 

CI              Cr 

use:           C 

22 

0 

0 

67                0 

:                 0 

22 

0 

0 

7A                0 

RT-C 

LT-B 

LT-C 

•..  Bans: 

A. 5 

5 

6.5 

>-Jg, 


LOS  SUMMARY 
(^   Peak         PK  Peak 
Reserve   LOS   Reserve   LOS 


nt  out  of 
e  street: 


1397 


1326 


t  into 
B  street : 

t  out  of 
street: 


1239 


874 


123B 


895 


111        Technical   Appendices 


CIRCULAR  212  CflPflCITY  ftNALYSIS— UNSIGNftLLIZED 

INTERSECTIONS  (3HlflY) 

DATE:        Deceraber  1987                    flLTERNflTIVE: 

B-5,   Existing 

PROJECT:  CiipDershiD  Wharf,  East  Boston 

LOC'N:      Orleans  at  Webster 

1986  Existinq 

YEfiR:          1966 

VOLUMES-fl« 

Approach:     Orleans  St  NB        Orleans  St  SB 

Webster  St  WB 

Moveaent:       At             Ar             Bl              Bt 

CI             Cr 

Volu»c:          30               0               0             49 

1              49 

DCh:                30               0                0              49 

1              54 

/^^^ 


Crit.  Gaos: 


RT-C 
4.5 


LT-B 


LT-C 
6.5 


VOLUMES-PI^ 

AoDroach:     Orleans  St  NB 

Orleans  St  SB 

Webster  St  WB 

Mc'venent :       At              fir 

Bl             Bt 

CI             Cr 

VoiuBe:          32              0 

0             38 

2             65 

DCh:               32              0 

0             36 

2             72 

RT-C 


LT-B 


Crit.  Bans: 


LT-C 
6.5 


LOS  SUMMARY 
AM  Peak         PM  Peak 
Reserve   LOS   Reserve   LOS 


Rioht  out  of 
side  street: 


1315 


1224 


Left  into 
side  street: 


1227 


1224 


Left  out  of 
side  street: 


874  ft 


685  ^ 
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(fiOJLflR  212  CflPftCITY  WiflLYSIS-UNSISNflLLIZED 

IhfTERSECTIOhG  (3-«flY) 

'lT£:        becenDer  1987 

ftLTERNflTIVE: 

B-5,   NO-Build 

iOJECT:  ChpoersniD  Wharf, 

East  Boston 

IC'N:      Orleans  at  Webster 

1990  NO-Build 

M:          1990 

VOLUMES-flfl 

)[jroach:     Orleans  St  NB 

Orleans  St  SB 

Webster  St  UB 

Bveuent :       fit              fir 

fil              Bt 

CI             Cr 

iluie:          21               0 

0             86 

1              51 

i.-h:              21              0 

0             86 

1              56 

RT-C 

LT-B          LT-C 

•it.  Bans:                ^.5 

5            6.5 

V0LUME5--PI' 

loroach:     Orleans  St  NE 

Orleans  St  SB 

Webster  St  WB 

ive»ent :      fit             fir 

Bl              Bt 

CI             Cr 

Muk:          £7               0 

0             22 

2             66 

■n:              67              0 

0             22 

2             75 

RT-C 

LT-B          LT-C 

it.  Bans:                ^.5 

5            6.5 

LOS  SUMMARY 

AM  Peak 

PM  Peak 

Reserve 

LOS        Reserve 

LOS 

Inht  out  of 

de  street :              1326 

R               1172 

A 

jft  into 

Oe  street:              1239 

^              1175 

F» 

ft  out  of 

ae  street:               838 

«                860 

ft 
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CIRCULAR  212  CflPflCITY  ftNALYSIS— UNSIGNflLLIZED  INTERSECTIONS  (3-«nY) 

DATE:  December  1987        ftLTERNflTIVE:     B-5,  Build 

PROJECT:  ChppershiD  Wharf,  East  Boston 

LDC'N:  Orleans  at  Webster  1930  Build 

YEAR:    1990 


V0LUKE5— fl« 
flporoach:  Orleans  St  NB 
Moveraerit :   fit     fir 
Volune:    21      0 

DCh:      21      0 


Orleans  St  SB 

Bl  Bt 

0  65 

0  66 


Webster  St  WB 

CI     Cr 

1      51 

1     % 


Cru.  GaDs: 


RT-C 


LT-B 


LT-C 
6.5 


VDLU«ES-P« 
ftCDroach:  Orleans  St  NB 
Movement :   fit      fir 
Volune:    67      0 
DCh:      67      0 


Orleans  St  SB 

Bl      Bt 

0     22 

0     22 


Webster  St  WB 

CI      Cr 

£      68 

2     75 


Crit.  Gaos: 


RT-C 
4.5 


LT-B 


LT-C 


LOS  SUMMfiRV 
AM  Peak        P«  Peak 


Reserve   LOS   Reserve 


LOS 


Right  out  of 
siDe  street: 


1326 


1172 


Left  into 
side  street: 


1239 


1175 


Left  out  of 
side  street: 


838 


660 
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RCULflR  £12  CflPflCITY  ftNflLYSIS-LIJSIGNALLIZED  IfffERSECTIONS  (3-gflY) 

';TE:       DeceiBDer  1957  ftLTERNflTIVE:  B-6,   Exist inc 

OJECT:  ClipDerstiiD  Wnarf,   East  Boston 

JCN:      Sumner  at  ChpoersfiiD  Lane  1986  Existing 

■'flR:         1986 


I     VOLUHES-fl« 

liproach:      Siwner  St  EB 

veaent :      fit  fir 

■lure:        IAS  2 

rh:             1A£  £ 


Suiiner  St  WB 

Bi  Bt 

2  61 

£  61 


Clipoership  Ln  NB 
CI  Cr 

3  6 

3  7 


It.  Gaps: 


RT-C 
4.5 


LT-B 


LT-C 
6.5 


VOLUKES-PK 
proacn:      Sumner  St  EB 
veaent :       fit  fir 

>luie:        161  A 

n:  16!  A 


SuBiner  St  WB 

Bl  Bt 

7  69 

6  69 


CliDDerstiip  Ln  NB 
CI  Cr 

1  £ 

1  £ 


lit.  Gaps: 


RT-C 

A. 5 


LT-B 


LT-C 
6.5 


lOS  SUMMfiRY 

AM  Peak 

PM 

Peak 

Reserve 

LOS 

Reserve 

LOS 

Dht  out  of 

de  street: 

1210 

R 

1119 

A 

ft  into 

oe  street: 

1073 

fl 

lOAl 

A 

ft  out  of 

De  street: 

720 

0 

685 

A 
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CI RCULfiR  212  CAPACITY  AMftLYSlS-UNSIGNfLLIZED 

IHTERSECTIONS  (3-WAY) 

DATE: 

December 

1987 

ALTERNATIVE: 

B-6,  NO-Build 

PROJECT: 

ClipQersh 

10  Uharf, 

East 

Boston 

LDC'N: 

Sumrier  at 

Clippership  Lane 

1990  NO-Build 

YEAR: 

1990 

VOLUMES~flH 

Approach 

Sumner  St  EB 

Suwner  St  HB 

ChppershiD  Ln  NB 

Movement 

At 

Ar 

Bl 

Bt 

CI      Cr 

Volune: 

1A8 

2 

£ 

63 

3      6 

Dch: 

146 

2 

2 

63 

3      7 

RT-C 

LT-B 

LT-C 

Cnt.  Gaos: 

<i.5 

J 

6.5 

VOLUMES— PK 

Approach: 

Sumner  St  EB 

Sumrer  St  WB 

Cliooershio  Ln  NB 

Movement : 

At 

Ar 

Bl 

Bt 

CI     Cr 

Voluae: 

167 

4 

7 

63 

1      2 

och: 

167 

4 

6 

65 

1      2 

RT-C 

LT-B 

LT-C 

Cnt.  Baps: 

4.5 

C 
J 

6.5 

LOS  SUMMARY 
AM  Peak         P«  Peak 
Reserve   LOS   Reserve   LOS 


Rioht  out  of 
side  street: 


1202         ft  1112  ^ 


Left  into 
side  street: 


1065 


1033 


Left  out  of 
side  street : 


712 


675 
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iRCULAR  212  CAPACITY  ANALYSIS— UNS I GNALL I  ZED  INTERSECTIONS  (3-WAY) 

f,TE:       DeceiBDer  1987  ALTERNATIVE:  B-6.   Build 

ilOJECT:  CliDoership  Wharf,   East  Boston 

IC'N:      Surcner  at  ClipoersniD  Lane  1990  Build 

'AR:         1990 


V'^. 


V0LUHE5-AK 

iDroach:      Sunner  St  EB 

venert :       fit  fir 

ijuiie:        148  14 

h:             14B  14 


it.  Bans: 


RT-C 
4.5 


Suaner  St  WB 

Bl  Bt 

7  63 

6  63 


LT-B 


LT-C 
6.5 


CliDpershiD  Ln  MB 
CI  Cr 

48  11 

53  12 


VOLUMES— P« 

uroach:       Sumner  St  EE 

veitent :      At  fir 

iuK:        157  4A 

n:             157  4A 


Sumner  St  WB 
Bl  Bt 

21  69 

23  69 


CliDoersniD  Ln  NB 
CI  Cr 

19  4 

21  4 


lit.  Gaps: 


RT-C 
4.5 


LT-B 


LT-C 
5.5 


LOS  SUMMARY 

AM  Peak 

P« 

Peak 

Reserve 

LOS 

Reserve 

LOS 

?ht  out  of 

je  street : 

1183 

A 

1085 

A 

ft  into 

je  street: 

1044 

U 

971 

A 

ft  out  of 

»  street: 

647 

A 

619 

ft 
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CIRCULAR  212  CflPflCITY  flNflYSIS-LWSIGNftLLIZED  IhfTERSECTIOfiS  (3-WflY) 


DflTt:  beceiBDer  1987  ALTERNflTIVE: 

PROJECT:  ClipDership  Wharf,   East  Boston 

LOC'N:  Marginal  at  Lobster  TerMinal 
YEAR:  1990 


VOLU«ES~flK 

Approach:  Marginal  St  EB 

Movenent :       At  Ar 

Voluae:          75  10 

pch:               76  10 


Marginal  St  WB 
Bi  Bt 

0  16 

0  16 


B-7,   Build 


1990  Build 


Teroinal  NB 
CI  Cr 

5  0 

6  0 


Crit.   Gaps: 


RT-C 
A.5 


LT-B 


LT-C 
6.5 


V0LUI€5-PK 
Approach:  Marginal  St  EB 
Movement :      At  Ar 

Voluiie:  17  5 

och:  17  5 


Marginal  St  UB 

Bl  Bt 

0  57 

0  57 


Termirial  NB 

CI  Cr 

10  0 

11  0 


Crit.   Gaps: 


RT-C 

4.5 


LT-B 


LT-C 
6.5 


LOS  SUMMARY 
AM  Peak         PM  Peak 
Reserve   LOS   Reserve   LOS 


Rinht  out  of 
51  oe  street: 


1298        ft  1314         ft 


Left  into 
siae  street: 


1149       ft 


1238        A 


Left  out  of 
side  street: 


846        p, 


867        f\ 
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IRCULftR  21£  CflPflCITY  ONflLYSIS-UNSIGNflLLIZED  INTERSECTIONS  (3-UflY) 


5TE:       Deceaser  1%?  ALTERNATIVE:  B-7.   Existing 

^OJECT:  ClipoersniD  Wharf,   East  Bostor, 

X'N:      Marginal  at  LoDster  Terminal  1986  Existing 


VOLUMES— flfl 

joroach:  Marginal  St  EB  Marginal  St  WB 

jveBent:      ftt  fir  Bi             Bt 

,luiie:         30  0  0             50 

.•h!              30  0  0             50 


Terninal  NB 

CI  Cr 

0  0 

0  0 


it.  Gaos: 


RT-C 
4.5 


LT-B 


LT-C 
6.5 


VOLUKES~P« 

joroach: 

Mara  1  rial 

St  EB 

Marginal 

St  Ui 

Terniral  KB 

iveitent : 

fit 

fir 

Bi 

Bt 

CI              Cr 

iuiie: 

AC 

0 

0 

2d. 

0               0 

•h: 

AO 

0 

0 

5i 

0               0 

RT-C 

LT-B 

LT-C 

it.  Gao 

I'. 

A.  5 

c 
J 

6.5 

pht  out  of 
,de  street : 

'ft  into 
ae  street; 

ft  out  of 
ae  street: 


lOS  summary 

(W   PeaK         PM  PeaK 
Reserve   LOS   Reserve   LOS 


1369       P> 


1££7        P\ 


87A         Pi 


1285         fl 


lili  ft 


684  A 
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ClftCULflR  212  CAPACITY  ANALYSIS— UNSIGNALLIZD  INTERSECTIONS  (3-WAY) 


DATE:  DecenDer  1987  ALTERNATIVE: 

PROJECT:  ClipDersriiD  Unarf,  East  Bostorf 

LOC'N:  Marginal  at  Lobster  Tennirial 

YEAR:  1990 


B-7,  NO-Build 


VOLUMES-flH 
Approach:  Marninal  St  EB 
Moveaent ;   At     ftr 
Voluee:    76     10 
Dch:      7b     10 


Marginal  St  MB 

Bl  Bt 

0  16 

0  16 


1990  NO-Build 


Tprolnal  MB 

CI  Cr 

5  0 

6  0 


Crit.   Gaos: 


RT-C 
4.5 


V0LUME5~PN 

AoDToach:  Marginal  St  EB 

Wovetoent :       fit  Ar 

Voluae:           17  5 

Dch:               17  5 


LT-B 


LT-C 
6.5 


Marginal  St  HB 

Bj  Bt 
0  57 
0     57 


Terminal  NB 
CI      Cr 

10  0 

11  0 


Crit.  SapE: 


RT-C 
4.5 


LT-B 


LT-C 
6.5 


LOS  SUMMARY 
AM  Peak         PM  Peak 
Reserve   LOS   Reserve   LOS 


Righ:  out  of 
siDe  street : 


1236         ft  1314  f\ 


Left   into 
51  ae  street: 


1149  Pk  1236  ft 


Left  out  of 
sioe  street: 


846    A 


6£7 
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IRCULflR  £12  CAPACITY  flNftLYSIS— UNSIGNALLIZED  INTERSECTIONS  (3-WflY) 

1TE:  DeceniDer  1987  flLTERNflTIVE:  B-8,  Existing 

iOJECT:  ClippershiD  Uharf,  East  Bostor. 

JC'N:  Sumrier  at  Havre  1986  Existinq 

;flR:  1966 

VOLUMES-flM 
iproach:  Sumner  St.  WB         Sunmer  St.  EB  Havre  St.  SB 

.veuer.t:      fit  ftr  Bl  Bt  CI  Cr 


)luiie:         AS 

15 
15 

C 
J 

6 

(W)         0 

r52  \         0 

0 
0 

■it.  Gaos: 

RT-C 
A. 5 

LT-B 

C 

LT-C     '^ 
6.5 

VDLUME5-PK 

iproach;  Sumner  St.  WB 

iveserit :      fit  fir 

liuse:  Si  £5 

h:  52  25 


Sumner  St.   EB 

Bl  Bt 

5  160 

5  160 


Havre  St.  SB 

CI  Cr 

0  0 

0  0 


it.  Gaps: 


RT-C 
A. 5 


LT-B 


LT-C 


LOS  SUMMARY 

AM  Peak 

PM  Peak 

Reserve 

LOS 

Reserve        LOS 

oht  out  of 

de  street: 

1333 

A 

1250         « 

ft  into 

de  street: 

1175 

Fi 

1156         ** 

ft  out  of 

de  street : 

725 

(^ 

696          A 
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CIRCULAR  212  CflPflCITY  flNOLYSIS— UNSIGNflLLIZED 

INTERSECTIONS  (3-«AY) 

DATE:        December 

987 

ALTERNATIVE: 

B-e, 

NO-Build 

PROJECT:  ChpoershiD  Wharf, 

East 

Boston 

LOC'N:      Suomer  at 

Havre 

1990  NO-Build 

YEAR:          1990 

VOLUMES-flK 

Approach:  Suemer  St.  KB 

Sunner  St.   EB 

Havre  St 

SB 

Movenent :       Rt 

Ar 

Bl 

Bt 

CI 

Cr 

Voluie:          « 

15 

6 

lAB 

0 

0 

pch:               A9 

15 

7 

146 

0 

0 

RT-C 

LT-B 

LT-C 

Cru.   Gacs: 

4.5 

J 

6.5 

VQlUKE5~PK 

Approach:  Sunner  St 

.   WB 

Sumner  St.   EB 

Havre  St, 

SB 

Moveaent :       At 

Ar 

Bl 

Bt 

CI 

Cr 

VoIuk:          52 

25 

6 

167 

0 

0 

pch:               52 

25 

7 

167 

0 

0 

RT-C 

LT-B 

LT-C 

Cru.   baps: 

A.5 

C 
J 

6.5 

LOS  SUMMARY 
Alt  Peak        PM  Peak 
Reserve   LOS   Reserve   LOS 


Right  out  of 
side  street: 


1331    F)      1250    « 


Left  into 
side  street; 


1172 


1155 


Left  out  of 
side  street: 


716 


686 
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(RCUUR  212  CflPflCITY  fiNALYSIS-UNSISNftLLIZED  INTERSECTIONS  (3-«flY) 

liTE:       December  1987  flLTERNflTIVE:  B-8,   Build 

:QJECT:  CliDoershiD  Wharf,   East  Boston 

IC'N:      SuHmer  at  Havre  1990  Build 

ftR:         1990 


VOLUHES-flM 

lOroach:  Sunmer  St.  WB 

venent :      fit  ftr 

.Iuk:  69  40 

h:  69  40 


Sumner  St.  EB 

Bl  Bt 

6  162 

7  162 


RT-C 


LT-B 


it.  Eaps: 


LT-C 
6.5 


Havre  St.  SB 

CI  Cr 

0  0 

0  0 


VOLLr.ES-PW 

Droach: 

Sufflrier  St 

.   WB 

Sumner  St 

.   EB 

Havre  St. 

SB 

venent : 

Rt 

ftr 

Bl 

Bt 

CI 

Cr 

luae: 

61 

3A 

6 

207 

0 

0 

h: 

61 

34 
RT-C 

7 
LT-B 

207 
LT-C 

0 

0 

it.  Gaos 

: 

4.5 

C 

6.5 

LOS  SUMMARY 

m  Peak 

PM 

Peak 

Reserve 

LOS 

Reserve 

LOS 

nht  out  of 

de  street: 

1287 

fit 

1232 

A 

ft  into 

de  street: 

1112 

A 

1131 

0 

ft  out  of 

de  street: 

558 

A 

625 

ft 
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CIRCULAR  212  CflPflCITY  flNflLYSIS— UNSIGNALLIZED 

INTERSECTIONS  (3-WAY) 

DATE:   December 

19B7 

ALTERNATIVE: 

B-g,  Existing 

PROJECT:  Chppersh 

ID  Wharf, 

East 

Boston 

LDC'N:   Sumner  at 

Pans 

1986  Existing 

YEAR:    1966 

VOLUKES-AM 

ftooroach:  Sumner  St.  HB 

Sunmer  St,  EB 

Paris  St.  SB 

Moveoent :   At 

Ar 

BI 

Bt 

CI     Cr 

Voluae:    50 

0 

0 

120 

30     10 

DCh:      50 

0 

0 

120 

33     11 

RT-C 

LT-B 

LT-C 

Crit.  Bans: 

A. 5 

c 

6.5 

VDLUMES~PM 

Aporoach:  Sumner  St 

.  WB 

Surorier  St.  D 

Pans  St.  SB 

Movenent :   At 

Ar 

Bl 

Bt 

CI     Cr 

Voluie:    65 

0 

0 

130 

£5     10 

DCh:      65 

0 

0 

130 

28     n 

RT-C 

LT-B 

LT-C 

Crit.  Gaos: 

A. 5 

5 

6.5 

p-w. 


LOS  SUHMARY 
AM  Peak         PK  Peak 
Reserve   LOS   Reserve   LOS 


Right  out  of 
sifle  street: 


1323         ^  1239         A 


Left  into 
side  street: 


1196        A  1176         f^ 


Left  out  of 
side  street: 


731         ft 


706         A 
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RCULflR  212  CAPACITY  ftNft-YSIS-UNSIGNALLIZED 

IMTERSECTIONS  (3-«flY) 

IE:       Decenber 

19S7 

ftlTERNATIVE: 

E-g,   NO-Build 

OJECT:  Chpoership  Wharf, 

East 

Boston 

iC'N:      Sunmier  at 

Pans 

1990  NO-Build 

AR:          1990 

VOLU«ES-flK 

troach:  Suimer  St.   WB 

Sui»ner  St.   EB 

Pans  St.  SB 

veaent :      fit 

fir 

Bl 

Bt 

CI             Cr 

iuse:         52 

0 

0 

127 

31              10 

h:              52 

0 

0 

127 

3A             11 

RT-C 

LT-B 

LT-C 

it.  Gacs: 

4.5 

J 

6.5 

VOLUMES-PK 

Droach:  Sumner  S 

..   HP 

Sumner  St.   EB 

Pans  St.   SB 

vesient :      fit 

ftr 

Bl 

Bt 

CI             Cr 

lane:          67 

0 

0 

H2 

26             10 

h:              67 

0 

0 

1A2 

29             11 

RT-C 

LT-B 

LT-C 

It.  GaoE: 

A.5 

C 

6.5 

LOS 

SUMMfiRY 

m  Peak 

PN 

Peak 

Reserve 

LOS 

Reserve 

LOS 

Dht  out  of 

ae  street : 

1327 

A 

1235 

(\ 

ft  into 

de  street: 

11% 

R 

1175 

A 

ft  out  of 

ae  street: 

719 

A 

691 

h 
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CIRCULAR  212  CAPACITY  ANALYSIS— UNSIGNAaiZED 

MERSECTIONS  (3-WAY) 

DATE:        Decetiber 

937 

ALTERNATIVE: 

B-9,   Build 

PROJECT:   Clipperstiip  Wharf, 

East 

Boston 

LDC'N:       Suratner  at 

Pans 

1990  Build 

YEAR:          1990 

VOLUMES— AM 

ftoproach:  Sumner  St.  UB 

Sumner  St.  EB 

Pans  St.  SB 

Moveoent :       At 

Ar 

Bl 

Bt 

CI              Cr 

Volune:          59 

0 

0 

120 

32              10 

Dch:               59 

0 

0 

120 

35             11 

RT-C 

LT-B 

LT-C 

Crit.   Gaos: 

A. 5 

6.5 

VOLUMES— PW 

Aooroach:  Sumner  St 

.   WB 

Sutm-ier  St.   EB 

Pans  St.   SB 

Movement :       At 

Ar 

Bl 

Bt 

CI              Cr 

Volume:          68 

0 

0 

139 

33              12 

Dch:               66 

0 

0 

139 

35              13 

RT-C 

LT-B 

LT-C 

Crit.   Gaps: 

A.  5 

6.5 

LOS  SUMMARY 
AM  Peak        PM  Peak 
Reserve   LOS   Reserve   LOS 


Ripht  out  of 
51 oe  street: 


1317    F»      1233    ^ 


Left  into 
51 ae  street: 


1165        A 


I17A        ft 


Left  out  of 
side  street: 


718   A 


6B7    A 
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CHAR  £12  CfiPflCITY  ftNflLYSIS-HINSIGNflLLIZED  INTERSECTIONS  (4-UflY) 

rE:  Deceriber  1967  flLTERNfiTIVE:  C-1,  Existing 

3JECT:  Clipoership  Wharf,  East  Boston 

;'N:  Border  at  Saratoga  1966  Existing 

«:         1986 


VOLl*ES-fl« 
roach:         Border  Street  SB 
letent:      ftl  At  fir 

luie:         53  180  9 

i:  56  180  9 


Border  Street  NB 
Bl  Bt  Br 

13  114  35 

14  114  32 


t.  baos; 


RT-C 
5 


RT-D 


LT-B 


LT-fl 


ST-C 


LOS  SUWtftRY 
ft«  Peak  PM  Peak 

C  side  D  side  C  side  D  side 

Reserve        LOS        Reserve        LOS        Reserve      LOS        Reserve    LOS 


Parking  Lot  Outbound 

Saratoga  Street  UB 

CI             Ct 

Cr 

Dl             Dt             Dr 

8             16 

13 

41             10             44 

9             IB 

14 

45              11              46 

ST-D         LT-C 

LT-D 

6           6.5 

6.5 

VOLUMES— PH 

iroach:          Border  Street 

SB 

Border  Street 

KB 

Park 

ng 

Lot  Outbound 

Saratoga  Street  HB 

e»ent ;      fll 

fit 

fir 

Bl 

Bt 

Br 

CI 

Ct 

Cr 

Dl             Dt             Dr 

uiie:         96 

175 

42 

42 

210 

30 

30 

40 

60 

36             69             77 

;             106 

175 

42 

46 

£10 

30 

33 

44 

68 

42             76             85 

RT-C 

LT-B 

LT-C 

LT-fi 

ST-C 

ST-D 

LT-C 

LT-D 

:.  6aD5: 

5 

5 

5 

6 

6 

b.  J 

6.5 

int  out  of 
le  street: 


1021 


1054 


934 


903 


t  froi 
ri  street: 


1016 


10£4 


951 


A 


863 


u  across 
r.  street 

t  out  of 
e  street 


\ 


573        fi 


454 


A 


590 


R 


450         P* 


385        B 


209         C 


350        B 
226         C 
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CIRCULAR  212  CflPflCITY  WJALYSIS-UNSIGNflLLIZED  INTERSECTIONS  (AHJflY) 


DATE:  DecenDer  1987  flLTERNflTIVE:  C-1,   NO-Build 

PROJECT:  Chpoersnip  Wharf,   East  Boston 

LOC'N:  Border  at  Saratoga  1990  No-Build 

YEAR:  1990 


VOLU«ES-flN 
ftooroach:  Border  Street  SB 

Wovement:       fll  fit  fir 

Volune:  54  187  9 

och:  59  187  9 


RT-C 


Crit.   Saps: 


RT-D 

5 


Border  Street 
Bl      Bt 

14  119 

15  119 

NB 
Br 
33 
33 

Parking 
CI 
8 
9 

Lot  Outbound 
Ct      Cr 
17      14 
19      15 

LT-B    LT-fi 
5      5 

ST-C 
6 

ST-D 

LT-C    LT-D 
6,5     6.5 

Saratoga  Street  HB 

Dl             Dt  Dr 

43             10  46 

47             11  51 


VOLUMES-PN 
AoDToach:  Border  Street  SB 

Novement :       fll  At  fir 

Volurfie:         102  182  44 

DCh:  112  162  44 


Border  Street  NB 

Bl             Bt  Br 

44            218  31 

46            216  31 


Parking  Lot  Outbourid 

CI  Ct             Cr 

31  42             83 

34  46             91 


Saratoga  Street  WB 

Dl             Dt  Dr 

40             72  79 

44             79  87 


RT-C 


LT-B 


Crit.   Baps; 


LT-C 


LT-A 


ST-C 


ST-D 


LT-C 
6.5 


LT-D 
6.5 


LOS  SUMMARY 
AM  Peak  PM  Peak 

C  side         D  side         C  side       D  side 
Reserve   LOS    Reserve   LOS   Reserve   LOS    Reserve  LOS 


Right  out  of 
side  street: 


1012   '^      1044    P> 


921   A 


892   '^ 


Left  froB 
■a in  street: 


1007   "^ 


1016 


939    ^ 


649  ^ 


Thru  across 
main  street 


559       <=> 


577 


367        S 


331 


Left  out  of 
side  street 


440 


435  ^  193        T> 


209 
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CIRCULAR  £12  CAPACITY  flNftLYSIS-L^SIGNAaiZED  INfTERSECTIDNS  (A-«flY> 


P-i.T 


DATE:  Decenoer  1987  flLTERNATIVE: 

PROJECT:  CiipoersniD  Mtiarf,   East  Boston 

LOC'N:  Border  at  Saratoga 

YEAR:  1990 


C-1,  Build 
1930  Build 


VOLUMES— fl« 

flDDroach : 

Border  Street 

SB 

Border  Street 

NB 

Parking 

Lot  Outbound 

Saratoga  Street  HB 

Hoveoient : 

fil 

At 

fir 

Bl 

Bt 

Br 

CI 

Ct 

Cr 

Dl             Dt             Dr 

Voiune: 

5A 

189 

9 

lA 

12A 

38 

8 

17 

lA 

A7             10            A6 

och: 

59 

189 

9 

15 

12A 

38 

9 

19 

15 

52             11             51 

RT-C 

RT-D 

LT-B 

LT-fl 

ST-C 

ST-D 

LT-C 

LT-D 

Crit.  Saos: 

5 

5 

5 

5 

& 

6 

6.5 

6.5 

VOLUMES— Pf! 

fiDDroach:          Border  Street  SB 

Novemer.t:       Al              At  Ar 

Voiuae:         102            187  4A 

och:              112            187  AA 


Border  Street  NB 

Bl              Bt  Br 

AA           220  33 

Ae           220  33 


Parking  Lot  Outbound 
CI  Ct  Cr 

31  A2  83 

3A  A6  91 


Saratoga  Street  WB 

Dl             Dt  Dr 

A5             72  79 

50             79  67 


Cnt.  Gaos: 


RT-C 


LT-B 


LT-C 


LT-fl 


ST-C 


ST-D 


LT-C 
6.5 


LT-D 
6.5 


LOS  SUMMARY 
AM  Peak  PM  Peak 

C  Bide  D  5ide  C  side  D  side 

Reserve        LOS        Reserve        LOS        Reserve      LOS        Reserve    LOS 


<icnt  out  of 
iifle  street: 


1010         ^  1035  ^  91b        '^ 


.eft  frc'ii 
•aui  street: 


lOOA  "^  1003  ^  933  ^  8A5        ^ 


Thru  across 
itairi  street 


550 


569  '^  362  ^  326        "& 


.eft  out  of 
5ioe  street 


A31 


A22  ^  190  >  199        ^ 


129        Technical   Appendices 


CIRCULAR  212  CflPflCITY  fiNflLYSIS— UNSIGNALLIZEI)  INTERSECTIONS   (4-WflY) 


P-^ 


DATE:  December  1987  flLTERNflTIVE: 

PROJECT:  CiiDDership  Wharf,   East  Eloston 

LOC'N;  Meridian  at  BenninDton/Porter  1966 

YEAR:  1986 


C-2,   Existing 


VDLU«ES-fl« 

Approach:        Meridian  Street  SB 
Koveaent:      fil             fit  fir 

Voluiie:  30  268  403 

pch:  33  268  403 


RT-C 


Crit.  Gaos: 


RT-D 


Porter  Street  HB 

Bl      Bt  Br 

22     40  19 

24      40  19 


LT-B 


LT-fi 


ST-C 


Meridian  Street  KB 

Bennington  Street  WB 

CI     Ct 

Cr 

Dl      Dt      Dr 

221      99 

54 

257     182      64 

243     109 

59 

283     200      70 

ST-D    LT-C 

LT-D 

6     6.5 

6.5 

VOLUMES— P« 

Aporoach:         fteridian  Street  SB 

Moveoent:       fil              fit  fir 

Voluue:         101             67  307 

och:              111             67  307 


Porter  Street  HB 

Bl              Bt  Br 

30            131  41 

33           131  41 


Meridian  Street  MB 

CI             Ct  Cr 

299           178  30 

329           196  33 


Bennington  Street  WB 
Dl  Dt  Dr 

19  147  115 

21  162  127 


Crit.   Gaps: 


RT-C 


LT-B 


LT-C 


LT-P 


ST-C 


ST-D 
6 


LT-C 
6,5 


LT-D 
6.  ^ 


LOS  SUMMARY 
AM  Peak  PM  Peak 

C  side        D  side        C  side       D  side 
Reserve   LOS   Reserve   LOS   Reserve   LDS   Reserve  LOS 


Ripht  out  of 
sioe  street: 


687         A  1135  '^  %0         A 


948 


Left  froB 
sain  street: 


558      (^ 


1163  ^  800        '^ 


939 


P» 


Thru  across 
aain  street 


351 


153 


270    <^      226    C 


Left  out  of 
side  street 


-113 


-100     ^     -169     F"     131    "P 
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IIRCLLPR  212  CflPflCITY  fiNALYSIS-UNSISNALLIZED  INTERSECTIONS  (4-HflY) 


P-^^. 


ifllE:  Decenoer  1987  ftlTERNRTIVE: 

;iROJECT:  ChppershiD  Hnarf,   East  Bostori 

UC'N:  tteridiar.  at  benningtori/Porter 
:'EflR:         1990 


C-2,  NO-Build 


1990 


I        VOLUMES— ft« 

iipproach:        Meridian  Street  SB 

(oveient;      ftl             fit  ftr 

iIqIuk:         22           279  ^8 

!cti:              2A           279  428 


RT-C 


RT-D 


rit.  Baps: 


Porter  Street  HB 

Bl  Bt      Br 

23  AO     20 

25  40      20 


LT-B 


LT-A 


ST-C 


Meridian  Street  NB 

Bennington  Street  WB 

CI      Ct 

Cr 

Dl      Dt      Dr 

222     103 

65 

287     189     67 

244     113 

72 

316     208     74 

ST-D    LT-C 

LT-D 

6     6.5 

6.5 

VOLUMES-PM 

looroacn:        Meridian  Street  SB 

ovewni:      fll             fit  fir 

'olune:        105             70  322 

ch:             116             70  322 


Porter  Street  WB 

Bl             Bt  Br 

36           136  43 

40           135  43 


Meridian  Street  NB 

CI  Ct  Cr 

317  185  51 

349  204  56 


Bennington  Street  WB 
Dl  Dt  Dr 

20  153  120 

22  166  132 


irit.  6aDs: 


RT-C 


LT-B 


LT-C 


LT-ft 


ST-C 


ST-D 


LT-C 


LT-D 
6.5 


LOS  SUMMARY 
m  Peak  PM  Peak 

C  side  D  side  C  side  D  side 

Reserve        LOS        Reserve        LOS        Reserve      LOS       Reserve    LOS 


(icht  out  of 
.loe  street: 


65A 


1134 


325 


936 


eft  fros 
lain  street: 


543 


1171 


776 


926 


nru  across 

ain  street 

.eft  out  of 

iiae  street 


337 


132         ^  239  C.  197        "^ 


-131  F  -150  ^ 


ilO  F  104         15 
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CIRCULAR  £12  CfiPflCITY  flNftLYSIS-UNSIGNALLIZED  INTERSECTIONS  (A-WflY) 


DATE:  Deceraber  1987  RLTERNflTIVE: 

PROJECT:  Chppership  Wharf,   East  Boston 

LDC'N:  Meridian  at  Bennington/Porter 
YEAR:  1990 


C-2,  Build 


1990 


VOLUMES— ON 
ftporoach:    Meridian  Street  SB 
Hoveaent :   Rl      At 
Volune:    22     279 

Dch:      24     279 


RT-C 


Crit.  Saps: 


SB 

Port 

er  Street  WB 

Ar 

Bl 

Bt      Br 

A28 

37 

AO      20 

A28 

Al 

AO      20 

RT-D 

LT-B 

LT-A    ST-C 

5 

5 

5      6 

VOLUMES— PN 
Aooroacn:    Neridian  Street  SB 
ttoveaent:   Al      At      Ar 
Volune:    105      70     327 
Dch:      116     70     327 


Porter  Street  HB 

Bl      Bt  Br 

76     136  A3 

BA     136  A3 


Meridian  Street  MB 

CI      Ct  Cr 

227     107      7A 

250     lie      61 


ST-D 


LT-C 


LT-D 
6.5 


Bennington  Street  WB 

Dl      Dt      Dr 

289     189      67 

316     208      7A 


Meridian  Street  NB 

CI      Ct  Cr 

318     187  5A 

350     206  59 


Bennington  Street  WB 
Dl  Dt  Dr 
2A  153  120 
26     168     132 


Crit.  Gaos: 


RT-€ 


LT-B 


LT-C 


LT-A 


ST-C 


ST-D 
6 


LT-C 
6.5 


LT-D 
6.5 


LOS  SUMMARY 
AM  Peak  PM  Peak 

C  Bide  D  side  C  side  D  side 

Reserve        LOS        Reserve        LOS        Reserve      LOS        Reserve    LOS 


Right  out  of 
51  oe  street: 


6A5  A  113A  '^ 


920         ^ 


935         « 


Left  froii 
nam  street: 


11         '^      1171     '^      727    ^  926    ^ 


Tnru  across 
■ain  street 


31A     6      118 


193    "C'      160    ^ 


Left  out  of 
side  street 


-lAB    ^  -167     F     -236 


75 
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IRCULflR  212  CflPflCITY  ftNflLYSIS-UNSIGNALLIZED  INTERSECTIONS  (4-HflY) 


ATE:  Decenber  1987  RLTERNflTIVE: 

ROJECT:  Chppership  Wharf,   East  Bostori 

DC'N;  Bretnen  at   Porter 

EAR:  1986 


I       VOLUKES— AM 
i'pproacn:  Brenen  Street  SB 

love«ent:      fll  fit  ftr 

IoIuk:  74  175  0 

!ch:  61  175  0 


RT-C 


RT-D 


).rit.  6aDs: 


C-3,  Existing 
198b  Existing 


Breuen  Street  NB 
Bl      Bt 
2      13 
2      13 


LT-B 


LT-fl 


>-^^ 


NB 

Port 

er  Street 

EB 

Porter  Street  WB 

Br 

CI 

Ct 

Cr 

Dl      Dt     Dr 

0 

45 

100 

22 

7     40     29 

0 

50 

110 

24 

e     44     32 

ST-C 

ST-D 

LT-C 

LT-D 

b 

6 

6.5 

6.5 

VDLUKtS— W 
lonroacn:  Breneri  Street  SB 

ovewnf.       fil  fit  ftr 

olume:  82  153  0 

ch:  50  153  0 


Breuen  Street  NB 
Bl  Bt  Br 

19  103  19 

21  103  19 


Porter  Street  EB 

CI             Ct  Cr 

35            194  27 

39           213  30 


Porter  Street  WB 

Dl  Dt  Dr 

3  83  43 

3  91  47 


rit.  Gaps: 


RT-C 


LT-B 


LT-C 


LT-fi 


ST-C 


ST-D 


LT-C 
6.5 


LT-D 
6.5 


LOS  SUWIflRY 
fW  Peak  PM  Peak 

C  sine  D  side  C  side  D  side 

Reserve        LOS        Reserve        LOS        Reserve      LOS        Reserve    LOS 


iipht  out  of 
>ide  street: 


1023 


1229 


1043 


1078 


A 


eft  fro» 
lair  street: 


1045 


A 


1180         ^  1052         ^ 


1022 


hru  across 
laui  street 

.eft  out  of 
iide  street 


537 


489 


663 


451 


R 


379 


335 


506 


257         C 
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CIRCULAR  212  CflPflCITY  WJflLYSIS-lffJSIGrailZED  INTERSECTIONS  (A-WflY) 


DATE:  December  1967  OLTERNflTIVE: 

PROJECT:  Chppership  Hharf,  East  Boston 

LDC'N:  Bremen  at  Porter 
YEfiR:  1990 


C-3,  NO-Build 
1990  ND-Build 


p-<^/ 


VOLUMES-flM 
ftpproacti:  Brenen  Street  SB 

Movement:      fll  fit  fir 

Volune:  77  187  0 

Dch:  85  167  0 


RT-C 


RT-D 


Crit.  Saps: 


Brenen  Street  NB 

Bl      Bt      Br 

2      16      0 

2      16      0 


LT-B 


LT-fl 


ST-C 


Port 

er  Street 

EB 

CI 

Ct 

Cr 

A7 

130 

26 

52 

143 

31 

s 

T-D 

LT-C 

LT-D 

6 

E,.5 

6.5 

Porter  Street  WB 

DI      Dt  Dr 

7     M  30 

e      46  33 


VCLUMES-PH 
Approach :  brenen  Street  SB 

Movenent:       fll  fit  fir 

Volume:  65  151  0 

pch:  94  161  0 


Bresen  Street  KB 
Bl             Bt  Br 

10  117  20 

11  117  20 


Porter  Street  EB 

CI             Ct  Cr 

36           209  29 

40           230  32 


Porter  Street  HB 

Dl  Dt  Dr 

3  91  45 

3  100  50 


Crit.   6aD5: 


RT-C 


LT-B 


LT-C 


LT-fl 


ST-C 


ST-D 
6 


LT-C 
6.5 


LT-D 
5.5 


LOS  SUMMARY 
AM  Peak  PM  Peak 

C  side         D  side         C  side       D  side 
Reserve   LOS   Reserve   LOS   Reserve   LOS   Reserve  LOS 


Right  out  of 
side  street: 


1001    r\ 


1221     ft      1032    A 


1056 


Left  frc« 
nam  street: 


1030        fi 


1165  f>  1053  '^  999         /^ 


Thru  across 
aain  street 


542 


A 


637     A      346     ^      465    *=> 


Left  out  of 
siDe  street 


462        A 


366  a  312  B  231  ^ 
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c 

"T 

^^; 

,IRCILAR  212  CAPACITY  RNftLYSIS-UNSIGNAaiZED  INTERSECTIONS  (A- 

■WAY) 

:)TE:        December 

1987 

flLTERNflTIVE:            C-3 

Build 

'^OJECT:  Chppership  Wharf, 

East 

BoBtori 

]C'N;      Breoieri  at 

Porter 

1930  Build 

m:          1990 

i      VOLUMES— ft« 

Woach:          Breaen  Street 

SB 

Breaen  Street 

KB 

Porter  Street 

EB 

Porter 

street 

WB 

DVB«ent :      fll 

fit 

flr 

61             Bt 

Br 

CI             Ct 

Cr 

Dl 

Dt 

Dr 

iDliae:         77 

190 

0 

2             27 

0 

A7           130 

32 

7 

AA 

A3 

.-h:              85 

190 

0 

2             27 

0 

52           1A3 

35 

B 

A6 

A7 

RT-C 

RT-D 

LT-B          LT-fl 

ST-C 

ST-D         LT-C 

LT-D 

rit.  Gaos: 

5 

5 

6 

6           6.5 

6.5 

VOLUMES— P»^ 

ODToacti;          Breneri  Street 

SB 

Breaen  Street 

NB 

Porter  Street 

EB 

Porter 

Street 

UB 

ovBirent:      fll 

flt 

fir 

Bl             Bt 

Br 

CI             Ct 

Cr 

Dl 

Dt 

Dr 

Dlune;          92 

167 

0 

20            121 

10 

35           21A 

3A 

3 

91 

50 

:h;             101 

167 

0 

22            121 

10 

AO           235 

37 

3 

100 

55 

RT-C 

LT-B 

LT-C          LT-fi 

ST-C 

ST-D         LT-C 

LT-D 

rit.  Gaos: 

5 

J 

5               5 

6 

6           6.5 

6.5 

LOS  SUNMflRY 
AM  Peak  PK  Peak 

C  Bide  D  5ide  C  site  D  side 

Reserve        LOS        Reserve        LOS        Reserve      LOS        Reserve    LOS 


iDht  out  of 
ide  street: 


gSA         ^  1194 


1019 


'=^  1052       ^ 


eft  fro* 
jain  street: 


1027       A  ii5£  A  103A  ^  1000        '^ 


hru  across 
airi  street 

Bft   out    of 

.ide  street 


A36 


62B 


376 


f^  324  ^  A63         ^ 


293  ^  209         ^ 
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LOS  SUMMARY 
fl«  Peak  PM  Peak 

C  side         D  side         C  side       D  side 
Reserve   LOS    Reserve   LOS   Reserve   LOS   Reserve  LOS 


RiDht  out  of 
side  street: 


914         ^ 


946 


601 


858       '^ 


Left  frofl 
nam  street: 


863 


920  «  626  «  865 


Thru  across 
nam  street 


146    -> 


353     ^  115    ■t'      254    C- 


Left  out  of 
side  street 


226    C 


140 


61    £ 


P'^>. 


CIRCULAR  212  CAPACITY  ANflLYSIS-UNSIGNRLLIZED  MERSECTIONS  (4-WAY) 


DATE:  Decetiber  1937        ALTERNATIVE:     C-4,  Existing 

PROJECT:  Clippership  Wharf,  East  boston 

LDC'N:  Maverick  at  Meridian/Chelsea  1986  Existing 

YEAR:    1966 


yOLUMES-fl« 

Approach:    Meridian  Street  SB 

Movement:   Al      At  Ar 

Volune:     9     209  23 

pch:      10     209  23 


Maverick  Street  WB 

Bl      Bt  Br 

66     192  66 

97     192  86 


RT-C 


RT-D 


LT-B 


LT-A 


ST-C 


Crit.  Gaps: 


VOLUMES— PN 
Aoproacn:    Meridian  Street  SB 
Movement:   Al      At      fir 
Volume:    12     246      44 
pch:       13     245      44 


Maverick  Street  WB 
Bl      Bt      Br 

83     227  101 

91     227  101 


Mend 

lan  Street 

NB 

CI 

Ct 

Cr 

25 

259 

72 

£8 

265 

79 

ST-D 

LT-C 

LT-D 

6 

6.5 

6.5 

Meridian  Street  NB 

CI      Ct  Cr 

20     240  127 

22     264  140 


Chelsea  Street  SB 

Dl     Dt  Dr 

0     90  £6 

0     99  29 


Chelsea  Street  SB 

Dl  Dt  Dr 

0  127  65 

0  140  72 


Crit.   SaoE: 


RT-C 


LT-B 


LT-C 


LT-fi 


ST-€ 


ST-D 
6 


LT-C 
6.5 


LT-D 
6.5 
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IRCULflR  212  CflPflCITY  fiNflLYSIS-UNSIGNALLIZED  INTERSECTIONS  (A-WflY) 


hlE:  December  1987  ALTERNATIVE:  C-A,  NO-Build 

IrOJECT:  ClippershiD  Wharf,  East  Boston 

3C'N:  Plaverick  at  Meridian/Chelsea  1990  NO-Build 

,EflR:         1950 


i       V[LU«£S-fi« 

fpproach:        Meridian  Street  SB 
ovewnt:      fll  fit  fir 

loltwe:  9  2A7  £A 

ch:  10  2A7  2A 


Maverick  Street  WB 

Bl      Bt  Br 

92     210  90 

101     210  90 


Meridian  Street  NB 

CI      Ct  Cr 

26     273  75 

29     300  S3 


RT-C 


RT-D 


LT-B 


LT-fl 


ST-C 


ST-D 


rit.  Gaps: 


LT-C 
6.5 


LT-D 
6.5 


VOLUMES— PM 

ooroacn:        Meriaian  Street  SB 
oveeent:      fll              fit  fir 

olune:  12  263  A6 

ch:  13  263  A6 


Maverick  Street  WB 
Bl  Bt  Br 

86  271  109 

95  271  109 


Meridian  Street  NB 

CI  Ct  Cr 

20  253  127 

22  27B  140 


rit.  Gaos: 


RT-C 


LT-B 


LT-C 


LT-fl 


ST-C 


ST-D 


LT-C 


LT-D 
6.5 


P-^t 


Chelsea  Street  SB 

Dl      Dt      Dr 

0     lOA     27 

0     llA     30 


Chelsea  Street  SB 

Dl      Dt  Dr 

0     137  67 

0     151  7A 


LOS  SUMMARY 
m   Peak  PM  Peak 

C  sioe         D  side         C  side       D  side 
Reserve    LOS    Reserve   LOS    Reserve   LOS   Reserve  LOS 


'ight  out  of 
■ifle  street: 


867 


925 


761 


805 


eft  frott 
lain  street: 

nru  across 
lain  street 

.eft  out  of 
iioe  street 


83b 


93         £ 


16i       1> 


897 


802 


296         C^  62        £^ 

56         -^  105        > 


81A 

205       ^ 
3A  ^ 
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y"-^l) 


CIRCLlflR  212  CflPflCITY  (WflLYSIS-UNSIGNALLIZED  INTERSECTIONS  Ct-WAY) 


DATE:  December  1967  flLTERNflTIVE:  C-4,   Builo 

PROJECT:  CliDDersniD  Wharf,   East  Bostori 

LOCK:  Maverick  at  Mendiar./ChelBea  1990  Build 

YEAR:  1990 


VOLU«ES-flK 

Approach:        Meridiari  Street  SB 

Movement :      Al             At  fir 

Volume:           9           25(i  2A 

DCh:               10           250  24 


RT-C 


RT-D 


Cm.   6aD5: 


ViDLUMES-Pf: 

AcDroach:        (iteridian  Street  SB 

Movenent:      Al             fit  fir 

Volune:          12           263  46 

pch;                13            263  45 


Maverick  Street  WB 

Bl     Bt      Br 

92     210     99 

101     210     99 


LT-B 


LT-fl 


ST-C 


Maverick  Street  WB 
Bl     Bt     Br 

86     271  113 

95     271  115 


Meridian  Street 

NB 

Chelsea  Street  SB 

CI      Ct 

Cr 

Dl      Dt      Dr 

26     289 

75 

0     111      27 

29     316 

63 

0     122     30 

ST-D    LT-C 

LT-D 

6     6,5 

6,5 

Meridian  Street  NB 
CI     Ct     Cr 
20     258     127 
22     264     140 


Chelsea  Street  SB 

Dl     Dt     Dr 

0     157     67 

0     173     74 


RT-C 


Crit.  Baos: 


LT-B 


LT-C 


LT-fl 


ST-C 


ST-D 
6 


LT-C 
6.5 


LT-D 
6.5 


LDS  SUMMARY 
AM  Peak  PM  Peak 

C  side        D  side        C  side       D  side 
Reserve   LDS    Reserve   LOS    Reserve   LOS   Reserve  LOS 


Ripht  out  of 
51  oe  street: 


864    ^ 


920    f^  781   A 


604 


Left  from 
■a in  street: 


833 


887 


802 


610 


Thru  across 
■a in  street 


69       £ 


285  C 


182 


?         1> 


Left  out  of 
51 oe  street 


171   '^ 


41 


86 


30 
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:IRCULAR  212  CAPftCITY  ONflLYSIS-LWSIGNALLIZED  INTERSECTIONS  (A-«flY) 

ATE:        Decetiber  1987 

ftLTERNflTIVE:           C-5,  Existing 

'ROJECT:  Ciippership  Wharf,  East 

Boston 

DC'N:      Maverick  at  Orleans 

1985  Existing 

tflR:         19S6 

r 

VOLl*ES— fW 

ipproach:        Maverick  Street  WB 

Maverick  Street  EB                Orleans  Street  SB 

Orleans 

Street  MB 

loveient:      fll             fit             flr 

Bl             Bt             Br             CI             Ct             Cr 

Dl 

Dt             Dr 

loltue:         23           2%              3 

1               1               1               0             15             13 

49 

AC              0 

ch:              25           2%              3 

1               1               1               0             17             lA 
(I's  placed  here  to  eliainate  division  by  zero) 

54 

53               0 

'                              RT-C         RT-D 

LT-B          LT-fi          ST-C          ST-D         LT-C         LT-D 

>it.  Gaos:                   5              5 

5              5              6              6           6.5           6.5 

VDLU«ES-PM 
iDproacn:        Maverick  Street  WB 


oveiient : 

'olume: 

ch: 


ilrit.  Gaos: 


fll 
26 
29 


fit 
323 
323 

RT-C 

5 


fir 

lA 
lA 

LT-B 


Maverick  Street  EB 

Bl  Bt  Br 

1  1  1 

1  1  1 

's  placed  here  to  elmn 

LT-€    LT-fl    ST-C 

5      5      6 


Orleans  Street 

SB 

Orleans  Street  NB 

CI             Ct 

Cr 

Dl            Dt            Dr 

0              9 

36 

26            60              0 

0             10 

AC 

29            56              0 

vision  by  zero) 

•-D         LT-C 

LT-D 

6           6.5 

6.5 

LOS  SUMMARY 
AM  Peak  PM  Peak 

C  side         D  side         C  side       D  side 
Reserve   L05   Reserve   LOS   Reserve   LOS   Reserve  LOS 


'ioht  out  of 
ide  street: 


895         ^  1276  ^  836         ^  1278        ^ 


.eft  froii 
lain  street: 


907 


1252 


868        *^ 


12A6 


A 


■liru  across 
Bin  street 


558 


521 


630        A 


569 


.eft  out  of 
iide  street 


529         ^ 


508 


A81         A 


A76        A 
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CIRCllftR  212  CfiPflCITY  flNALYSIS-HINSIGNflLLIZED  INTERSECTIONS  (A-UAY) 


DATE:   Deceober  1987        flLTERNfiTIVE:     C-5,  NO-Build 
PROJECT:  Clippership  Wharf,  East  Boston 

LOC'N:   Maverick  at  Orleans  1990  NO-Build 

YEAR:    1990 


VOLU«ES-fl« 


Aooroach: 

Maverick  Street 

WB 

Hovenent : 

Al 

At 

Ar 

Volune: 

2A 

308 

3 

pch: 

26 

3oe 

3 

RT-C 

RT-D 

Crit.  Gaos: 

5 

5 

VOLUMES~P« 

Approach: 

Kaver 

ick  Street 

UB 

Movenent : 

Al 

At 

Ar 

Voluue: 

£7 

336 

15 

pch: 

30 

336 

15 

Maverick  Street  EB  Orleans  Street  SB 

Bl     Bt  Br  CI     Ct  Cr 

1      1  1  0     A2  13 

1      1  1  0     A6  lA 

(I's  placed  here  to  eliminate  division  by  zero) 

LT-B    LT-A  ST-C  ST-D    LT-C  LT-D 

5      5  6  6    6.5  6.5 


RT-C 


LT-B 


Maverick  Street  EB      Orleans  Street  SB 
Bl     Bt     Br     CI     Ct     Cr 
1      1      1      0     16     37 
1      1      1      0     18     Al 
(I's  placed  here  to  eliminate  division  by  zero) 
LT-C    LT-A    ST-C    ST-D    LT-C 


Cr it.  Gaps: 


6.5 


LT-D 
6.5 


Orleans  Street  NB 

Dl     Dt  Dr 

66     52  0 

73     57  0 


Orleans  Street  NB 

Dl     Dt  Dr 

76     68  0 

BA     75  0 


LOS  SUMMARY 
m  Peak  PM  Peak 

C  side        D  side        C  side       D  side 
Reserve   LOS   Reserve   LOS   Reserve   LOS   Reserve  LOS 


Right  out  of 
side  street: 


883    «     1278 


821 


1276 


Left  froB 
oain  street: 


894    f^  1251    A      e5A    f^  mi         ^ 


Thru  across 
main  street 


616 


505 


610 


5A6 


A 


Left  out  of 
side  street 


513 


A39 


456 


399 


^ 
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ICIROJLflR  212  CflPflCITY  flNflLYSIS-lWSIGmilZD  IflTERSECTIONS  (A-HflY) 


WTE:  DecesDer  19fl7  ftlTERNATIVE:  C-5,  Build 

PROJECT:  Clippership  Wharf,  East  Boston 

LDC'N:  Maverick  at  Orleans  1990  Build 

YEAR:  1990 

i 


VOLU«ES-fl« 

= 

Approach: 

Maverick  Street 

U6 

Maverick  Street  EB 

Orleans  Street 

SB 

Orleans  Street  NB 

Hoveaent : 

fll 

fit 

fir 

Bl             Bt             Br 

CI             Ct 

Cr 

Dl            Dt            Dr 

VoIum: 

24 

30fl 

3 

1               1               1 

0            A2 

13 

66            65              0 

pch: 

26 

306 

3 

1               1               1 
(I's  placed  here  to  elminate 

0             A6 
division  by  zero) 

lA 

73            72              0 

RT-C 

RT-D 

LT-B         LT-fl         ST-C 

ST-D         LT-C 

LT-D 

Crit.  Baps: 

5 

5 

5              5              6 

6          6.5 

6.5 

VOLUMES— P« 

fipproach: 

Maverick  Street  WB 

Maverick  Street  EB 

Orleans  Street 

SB 

Orleans  Street  NB 

Novement : 

ftl 

fit 

fir 

Bl             Bt             Br 

CI            Ct 

Cr 

Dl            Dt            Dr 

Voluee: 

27 

336 

15 

1               1               1 

0            26 

37 

76            73              0 

och: 

30 

336 

15 

1               1               1 

0            29 

Al 

BA             BO              0 

I  Crit.  6aDs: 


(I's  placed  here  to  eliainate  division  by  zero) 
RT-C  LT-B  LT-C  LT-fi  ST-C  ST-D  LT-C         LT-D 

5  5  5  5  6  6  6.5  5.5 


LOS  SUMMARY 
AM  Peak  PM  Peak 

C  side  D  side  C  side  D  side 

Reserve       LOS        Reserve       LOS        Reserve      LOS        Reserve    LOS 


Sight  out  of 
side  street: 


Bfl3        fi 


1276 


B21 


1278       ^ 


Left  froB 
Hin  street: 


fl9A       A 


1251  ^  854       A 


1247 


Tnru  across 
laui  street 


616 


590         fl 


599       A 


541 


Left  out  of 
side  street 


492       A 


A39         A 


451      A3 


386 
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CIRCULAR  212  CflPftCITY  WfiLYSIS-UNSIGNflLLIZED  INTERSECTIONS  (A-*JflY) 


DATE:   December  1967        ALTERNATIVE:     C-5,  Existing 
PROJECT:  Clippership  Uharf,  East  Boston 
LDC'N:   Maverick  at  Cottage  1986 

YEAR:    1986 


VOLUMES-AM 

Approach: 

Waver ick  Street 

U6 

Naverick  Street  EB 

Cottage  Street  56 

Cottage  Street  NB 

►tovewnt : 

Al 

At 

Ar 

Bl      Bt      Br 

CI     Ct 

Cr 

Dl     Dt     Dr 

Volune: 

17 

264 

0 

1      1      1 

0     30 

30 

1      1      1 

pch: 

19 

264 

0 

1      1       1 
(I's  placed  here  to  elininate 

0     33 
division  by  zero) 

33 

1      1      1 
(ditto) 

RT-C 

RT-D 

LT-B    LT-A    ST-C 

ST-D    LT-C 

LT-D 

Crit.  Gaps: 

5 

5 

5      5      6 

6     6.5 

5.5 

VtLU^ES-P« 

Approach: 

Maverick  Street 

WB 

Maverick  Street  EB 

Cottage  Street  SB 

Cottage  Street  NB 

Movenent : 

AI 

At 

Ar 

Bl     Bt     Br 

CI     Ct 

Cr 

Dl     Dt     Dr 

Volume: 

22 

292 

0 

1      1      1 

0     61 

47 

1      1      1 

pcti: 

2A 

292 

0 

1      1      1 

0     67 

52 

1      1      1 

(I's  placed  here  to  eliminate  division  by  zero) 

(ditto) 

RT-C 

LT-B 

LT-C    LT-A    ST-C 

ST-D    LT-€ 

LT-D 

Crit.  Gaps: 

5 

5 

5      5      6 

6     6.5 

6.5 

— —  ■  ■  --- 

LOS  SUMMARY 
AM  Peak  PM  Peak 

C  side         D  side         C  side       D  side 
Reserve   LOS   Reserve   LOS   Reserve   LOS   Reserve  LOS 


Right  out  of 
side  street: 


Left  out  of 
side  street 


912    A      1277    f^  863    ^ 


1277 


Left  froii 

■ain  street:      944   ^  1256    f^  914    A      1253   /^ 


Thru  across 

■ain  street       681   A 


636       f^ 


714         A  614        A  681       /^ 

554  A  604        A  462         fi 
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[RCULflR  212  CflPflCITY  flNflLYSIS-UNSIGfWLLIZED  INTERSECTIONS  (4-WY) 


I^TE:  Deceaber  1987  ftLTERNflTIVE:  C-6,  NO-Build 

^CT:  Clippership  Wharf,  East  Boston 

X'N:  Maverick  at  Cottage  1990 

EAR:  1990 


,- — 

f      VOLlKES-fW 

= —                    — 

pproach: 

Maverick  Street 

UB 

Maverick  Street  EB 

Cottage  Street  SB 

Cottage  Street  NB 

DVBBent: 

Rl 

ftt 

fir 

Bl             Bt             Br 

CI            Ct 

Cr 

Dl            Dt            Dr 

oluie: 

18 

275 

0 

1               1               1 

0            51 

31 

1              1              1 

*: 

20 

275 

0 

(1 

1              1               1 
's  placed  here  to  elimnate 

0            56 
division  by  zero) 

34 

1              1              1 
(ditto) 

RT-C 

RT-D 

LT-B         LT-fi         ST-C 

ST-D         LT-C 

LT-D 

rit.  Saos: 

5 

5 

5              5              6 

6           6.5 

6.5 

VOLUMES-PPl 

jproach: 

Maverick  Street 

UB 

Maverick  Street  EB 

Cottage  Street  SB 

Cottage  Street  NB 

jvBKnt : 

fll 

At 

fir 

Bl             Bt             Br 

CI            Ct 

Cr 

Dl            Dt            Dr 

jIuk: 

23 

304 

0 

1               1               1 

0            63 

49 

1              1              1 

:h: 

25 

304 

0 

1               1               1 

0            69 

5^ 

1              1              1 

(1 

s  placed  here  to  eliminate  division  by  zero) 

(ditto) 

RT-C 

LT-B 

LT-C         LT-fi         ST-C 

ST-D         LT-C 

LT-D 

'it.  Gaos: 

5 

5 

5              5              6 

6           6.5 

6.5 

LOS  SUWIflRY 
AM  Peak  PM  Peak 

C  side  D  side  C  side  D  side 

Reserve        LD3        Reserve        LOS        Reserve      LOS        Reserve    LOS 


ight 

out  of 

ide  street: 

eft 

froij 

airi 

street: 

firu 

across 

ain 

street 

eft 

out  of 

ide  street 

899 


932 


646 


624 


1277 


1257  A 


702 


512 


848 


901 


600 


A 


592        A 


1277 


1252       A 


668 


447 
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CIRClLflR  212  CfiPflCITY  WflLYSIS-UNSIGNALLIZED  I^^■ERSECTIONS  (A-WflY) 


^ 


DATE:  Deceaber  1937  flLTERNflTIVE: 

PROJECT:  Chppership  Wharf,  East  Boston 

LDC'N:  Iteverick  at  Cottage 

YEAR:  1990 


C-6,  Build 


1990 


VOLU^ES-fl« 


Approach: 
Movenent ; 
Voliuie: 
pch: 


Crit.  Gaos: 


Maverick  Street  UB 


Al 
18 
20 


At 
275 
275 

RT-C 
5 


Ar 
0 
0 

RT-D 
5 


Haver ick  Street  EB 

Bl     Bt  Br  CI  Ct 

1      1  1  0  51 

1      1  1  0  56 

(I's  placed  here  to  eliainate  division  by  zero) 

LT-B          LT-A  ST-C  ST-D  LT-C 

5               5  6  6  6.5 


Cottage  Street  SB 
Cr 
31 
3A 


LT-D 
6.5 


Cottage  Street  MB 

Dl             Dt  Dr 

1               1  1 

1              1  1 

(ditto) 


VOLU«£S--PH 

Approach:   Maverick  Street  WB  Maverick  Street  EB 

Movenent:   fll      At      Ar  Bl  Bt      Br  CI  Ct 

23     304      0  1  1       1  0  63 

pch:      25     304      0  1  1      1  0  69 

(I's  placed  here  to  eliainate  division  by  zero) 

RT-C    LT-B  LT-C  LT-A    ST-C  ST-D  LT-C 

Crit.  Gaps:        5      5  5  5      6  6  6.5 


Cottage  Street  SB 
Cr 
49 
54 

LT-D 
6.5 


Cottage  Street  NB 

Dl     Dt  Dr 

1      1  1 

1      1  1 

(ditto) 


AM  Peak 


C  side 


LOS  SUMMARY 


PM  Peak 


D  side 


C  side 


D  side 


Right  out  of 
side  street: 


Reserve   LOS   Reserve   LOS   Reserve   LOS   Reserve  LOS 

rl  Q/.D      A 


899 


1277 


1277 


Left  froB 
■ain  street: 

Tnru  across 
nam  street 


932 


646 


1257 


702 


901 


600 


1252 


668 


A 


Left  out  of 
side  street 


624 


512 


592 


447 


lAA        Technical   Appendices 


IRCliflR  212  CflPflCITY  fiNflLYSIS-UNSIGNflLLIZED  INTERSECTIONS  (A-«flY) 


>-72^ 


iflTE:       December  1987  flLTERNflTIVE:  C-7,  Existing 

iROJECT:  Chppership  Wharf,  East  Boston 

.OC'N:      Sunner  at  Breaen  1986 


■EAR: 

1986 

VOLUMES— fW 

ipuroacfi: 

Sunmer  Street 

EB 

Sumner  Street  HB 

Breren  Street  KB 

Brcnen  Street  SB 

oveaent : 

Al 

fit 

fir 

Bl 

Bt 

Br 

CI 

Ct 

Cr 

Dl             Dt             Dr 

'olune: 

25 

212 

33 

1 

97 

12 

22 

A3 

lA 

A7             15             AO 

cti: 

26 

212 

33 

1 

97 

12 

2A 

A7 

15 

52             17             AA 

RT-C 

RT-D 

LT-B 

LT-A 

ST-C 

ST-D 

LT-C 

LT-D 

;rit.  Gaos 

; 

5 

5 

5 

5 

6 

6 

6.5 

6.5 

VOLUMES— PK 
iDproach:         Suraner  Street  EB 
lovenent:      fil  fit  fir 

'oIum:         23  303  29 

ch:  25  303  29 


nt.  Gaos: 


RT-C 


LT-B 


Sunmer  Street 

WB 

Breien  Street  NB 

Bremen  Street  SB 

Bl             Bt 

Br 

CI 

Ct 

Cr 

Dl             Dt             Dr 

1             71 

12 

21 

A6 

30 

78              8             15 

1             71 

12 

23 

51 

33 

86              9             17 

■-C         LT-fl 

ST-C 

ST-D 

LT-C 

LT-D 

5              5 

6 

6 

6.5 

6.5 

LOS  SUWIfiRY 
m  Peak  PM  Peak 

C  side  D  side  C  side  D  side 

Reserve       LOS        Reserve        LOS        Reserve      LOS        Reserve    LOS 


light  out  of 
.ide  street: 


969        P 


1093 


855        P^ 


1155 


.eft  froa 
lain  street: 


965       A 


1101        A 


873       ^ 


1136 


nru  across 
lain  street 


589        fl 


610 


535        ^ 


570 


.eft  out  of 
iide  street 


A73        « 


A28         ^ 


467         <=> 


332        G> 


U5        Technical   Appendices 


Right  out  of 
side  street: 


903        ft  1081 


830         ^  113i       R 


Left  froii 
■airi  street: 


901  P^  1090  ^  847         A  1116        ^ 


Tnru  across 
■airp  street 


531         (^  55£  f^  499         fi 


536 


Left  out  of 
side  street 


420        O 


363  B.  434        « 


294        C 


p-yy 


CIRCULAR  212  CftPflCITY  flNALYSIS-UNSIGNflLLIZED  IfffERSECTIONS  (4-HflY) 


DATE:  Deceuber  1987  flLTERNflTIVE:  C-7,  NO-Build 

PROJECT;  Chppership  Hharf,  East  Boston 

LDC'N:  Sumer  at  Brewen  1990 

YEAR:  1990 


VOLWES— ft« 
ftpproadi:         Sunner  Street  EB 
Noverient:      fll  ftt  ftr 

Voluae:  25  270  34 

pch:  29  270  34 


RT-€ 


RT-D 


Crit.  Gaps: 


VOLIMES-PN 

Approach:          Sumner  Street  EB 

IHovenent:      Al             At  Ar 

Voluae:          24           327  30 

DCh:               25           327  30 


Sunmer  Street  MB 

Bl             Bt  Br 

1           105  12 

1           105  12 


LT-B 


LT-A 


ST-C 


Breien  Street  NB 

CI 

Ct 

Cr 

23 

44 

15 

25 

48 

17 

ST-D 

LT-C 

LT-D 

6 

6.5 

6.5 

Suraner  Street  HB 

Bl     Bt  Br 

2     87  12 

2      87  12 


Brenen  Street  KB 

CI  Ct  Cr 

22  48  31 

24  53  34 


Brenen  Street  SB 

Dl     Dt  Dr 

59     15  42 

65     IB  46 


Breaien  Street  SB 

Dl     Dt  Dr 

84      8  16 

92      9  18 


Crit.  Gaps: 


RT-C 
5 


LT-B 
5 


LT-C 
5 


LT-A 
5 


ST-C 
5 


ST-D 
5 


LT-C 
6.5 


LT-D 
6.5 


LOS  SUMMARY 
AM  Peak  PM  Peak 

C  side         D  side         C  side       D  side 
Reserve   LOS   Reserve   LOS   Reserve   LOS   Reserve  LOS 
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OLflR  212  CflPflCITY  fiNflLYSIS— UNSIGNflLLIZED  INniRSECTIONS  (A-WflY) 


ilTE:  Decenber  1987  ALTERNflTIVE:  C-7,   Build 

BJECT:  ChpoershiD  Wharf,  East  Boston 

IC'N:  Suiirer  at  Bremen  1990 

flR:  1990 


(y^ 


■"> 


VOLUKES-ft« 
loroach!         Sum 
.ve«ent:      fll 
iluae:         26 
'fl:  29 


'it.  Gaos: 


Street  EB 

Sumner  Street 

UB 

Brenen  Street  NB 

Brenen  Street  SB 

fit      fir 

Bl 

Bt 

Br 

CI 

Ct 

Cr 

Dl      Dt      Dr 

270     A2 

1 

105 

12 

32 

62 

28 

59     23     42 

270     42 

1 

105 

12 

35 

68 

31 

65     25     46 

T-C    RT-D 

LT-B 

LT-fi 

ST-C 

ST-D 

LT-C 

LT-D 

5      5 

5 

5 

6 

6 

6.5 

5.5 

VOLUMES-PN 
loroach:  Suwner  Street  EB 

-vBnent:      ftl  fit  fir 

■iuue:  24  327  55 

•h:  25  327  55 


Sunmer  Street  MB 
Bl  Bt  Br 

12  87  12 

13  87  12 


Breaen  Street  MB 

CI             Ct  Cr 

25     56  35 

28     62  40 


Breraen  Street  SB 

Dl      Dt  Dr 

81      25  15 

89      28  18 


it.  Gacs: 


RT-C 


LT-B 


LT-C 


LT-fi 


ST-C 


ST-D 


LT-C 
6.5 


LT-D 
6.5 


LOS  SUMMARY 
AM  Peak  PM  Peak 

C  sifle         D  Bide         C  5ide       D  side 
Reserve   LOS    Reserve   LOS   Reserve   LOS   Reserve  LOS 


pht  out  of 
CB  street: 


B5         f\ 


1081 


811 


1132 


!ft  froB 
un  street: 


893         A 


1090 


812  A 


1115 


iru  across 
nn  street 


508 


539 


470 


488 


?ft  out  of 
ioe  street 


400  A 


^t 


389  6  259         C 
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y>-7^' 


CIRCQLflR  212  CflPflCITY  flNftLYSIS-UNSIGNflLLIZED  INTERSECTIONS  (A-WflY) 

DATE: 

Deceflber 

1987 

ALTERNATIVE:           C-8,  Existing 

PROJECT: 

Clippersh 

ip  Wharf, 

East 

Boston 

LDC'N: 

Su«rer  at 

Orlearis 

1986  Existing 

YEAR: 

1986 

VOLU«ES-fl« 

Approach 

Suaner  Street 

EB 

Suamer  Street  UB 

Orleans  Street 

NB 

Orleans  Street  SB 

Woveaent 

Al 

At 

Ar 

Bl             Bt             Br 

CI             Ct 

Cr 

Dl             Dt             Dr 

VoIuk: 

A9 

162 

23 

1               1               1 

111             6A 

lA 

26              0              A 

pch: 

5A 

162 

23 

1               1               1 
(I's  placed  here  to  elimnate 

122            70 
division  by  zero) 

15 

29              0              A 

RT-C 

RT-D 

LT-B          LT-A          ST-C 

ST-D         LT-C 

LT-D 

Crit.  Gaps: 

5 

5 

5               5               6 

6           5.5 

6.5 

VOLUCS-PM 

Approach: 

Suuner  Street 

EB 

Sunmer  Street  WB 

Orleans  Street 

NB 

Orleans  Street  SB 

Moveaent : 

fll 

At 

Ar 

Bl             Bt             Br 

CI             Ct 

Cr 

Dl             Dt             Dr 

Voluse: 

74 

308 

29 

1               1               1 

83            55 

32 

9             10              9 

pch: 

Bl 

306 

29 

1               1                1 
(I's  placed  here  to  eliainate 

91             61 
division  by  rero) 

35 

10             11             10 

RT-C 

LT-B 

LT-C          LT-A          ST-C 

ST-D         LT-C 

LT-D 

Crit.  Gaps: 

5 

5 

5              5              6 

6           6.5 

6.5 

LOS  SUWWRY 
At^  Peak  PM  Peak 

C  side         D  side         C  side       D  side 
Reserve   LOS   Reserve   LOS   Reserve   LOS   Reserve  LOS 


Right  out  of 
side  street: 


1033    ^  127A    '^ 


6A8    '^      1268   ^ 


Left  froB 
■ain  street: 


103A 


1223 


868 


1196 


Thru  across 
■ain  street 


689 


7A8 


526 


565 


Left  out  of 
side  street 


556        ft 


526         ft 


405  P  393  B 
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XlLflR  212  CflPflCITY  ANftLYSIS-UWSISNALLIZED  INTERSECTIONS  (4-WAY) 


>'7^ 


5TE:       December  1987  flLTEraWTIVE:  C-8,  NO-Build 

?OJECT:  Clipoership  Wharf,  East  Boston 

r'N:      Su«ner  at  Orleans  1990  NO-Build 

•M:         1990 


VOLUMES-flH 


jproach: 
}veient : 
}1uk: 


fll 
51 
56 


Suomer  Street  EB 

fit  fir 

168  84 

168  84 


'it.  Gaps: 


RT-C 
5 


RT-D 
5 


Sunmer  Street  «B  Orleans  Street  NB 

Bl  Bt  Br  CI             Ct  Cr 

1  1  1  114            84  15 

1  1  1  125            92  17 

(I's  placed  here  to  eliainate  division  by  zero) 

LT-B  LT-fi  ST-C  ST-D          LT-C  LT-D 

5  5  6  6           6.5  6.5 


VOLUMES— P« 


Orleans  Street  SB 

Dl             Dt  Dr 

27            26  4 

30            29  4 


Dproach: 

Sunmer  Street  EB 

Sunmer  Street  HB 

Orleans  Street 

NB 

Orleans  Street  SB 

jvenent : 

fll 

fit 

fir 

Bl             Bt             Br 

CI             Ct 

Cr 

Dl            Dt            Dr 

slure: 

74 

320 

45 

1               1               1 

96           HI 

33 

9             17               9 

:h: 

81 

320 

45 

(1 

1               1               1 
's  placed  here  to  eliminate 

106           122 
division  by  zero) 

36 

10             19             10 

RT-C 

LT-B 

LT-C         LT-fl         ST-C 

ST-D         LT-C 

LT-D 

rit.  Gaps: 

5 

5 

5              5              6 

6           6.5 

6.5 

LOS  SUMMARY 
Alt  Peak  Pd  Peak 

C  side  D  side  C  side  D  side 

Reserve        LOS        Reserve        LOS        Reserve      LOS        Reserve    LOS 


loht  out  of 
ide  street: 


986 


1274 


827 


1268 


eft  fro« 
airi  street: 


957 


1221 


840 


1195 


hru  across 
airi  street 

eft  out  of 
ide  street 


627         ^ 
474        (^ 


650 


438 


449 


363        "B 


535 


308 
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CIi?ClLAR  21£  CflPflCITY  WtflYSIS-UNSIGNflaiZD  INTERSECTIONS  (4-«flY) 


>''7'7 


DATE:  Deceiber  19fl7        flLTERNflTIVE:     C-8,  Build 

PROJECT:  Chppership  Wharf,  East  Boston 

LDC'N:  Sunner  at  Orleans  1990  Build 

YEAR:    1990 


VOLUMES-<W 
Approach:    Sunner  Street  EB 


Kovenent : 

Al 

At 

Ar 

Voluaie: 

&A 

1&6 

8A 

pch; 

70 

16fl 

64 

RT-C 

RT-D 

Crit.  Gaps: 

5 

5 

VOLUMES-PM 

Approach: 

Suiimer  Street 

EB 

Wovenent : 

Al 

At 

Ar 

Voluiee: 

82 

320 

A5 

pch: 

90 

320 

A5 

RT-C 

LT-B 

Crit.  Gaps: 

5 

5 

Sunmer  Street  WB       Orleans  Street 

Bl  Bt  Br     CI  Ct 

I  1  1     llA  6A 

1  1  1     125  92 

's  placed  here  to  eliainate  division  by  zero) 

LT-B  LT-A  ST-C  ST-D  LT-C 

5  5  6      6  6.5 


NB 
Cr 
15 
17 

LT-D 
6.5 


Orleans  Street  SB 

Dl     Dt  Dr 

27     26  A 

30     29  4 


Sumner  Street  HB  Orleans  Street  NB 

Bl  Bt  Br  CI     Ct     Cr 

1  1  1  98     111     33 

1  1  1  106     122     36 

(I's  placed  here  to  eliainate  division  by  zero) 

LT-C  LT-fl  ST-C  ST-D    LT-C    LT-D 

5  5  6  6    6.5    6.5 


Orleans  Street  SB 
Dl     Dt     Dr 

9     17     19 
10     19     21 


LOS  SlflWARY 
AH  Peak  PM  Peak 

C  side        D  side        C  side       D  side 
Reserve   LOS   Reserve   LOS   Reserve   LOS   Reserve  LOS 


RiDht  out  of 
side  street: 


966    A      1274    ^  827    "      1257    '^ 


Left  fron 
■a in  street: 


957    ^     1207    A      840   A      1187    ^ 


Thru  across 
nam  street 


508 


632    ^      439    f^ 


525 


Left  out  of 
side  street 


457  A  424  R  345         "B.  301         "^ 


150       Technical   Appendices 


JIRCULflR  212  CAPflCITY  ONfLYSIS-UNSIBNALLIZED  INTERSECTIONS  (A-«flY) 


fllE:        Decenber  1987  flLTERNflTIVE: 

ROJECT:  Clippershio  Utiarf,  East  Boston 


C-9,  Existing 


Q^'H: 

Suomer  at  Cottage 

1986  Exi 

sting 

;EflR: 

1966 

i       VOLU«ES-fl« 

reproach: 

Sunner  Street  EB 

Sumer  Street  HB 

Cottage  Street  NB 

Cottage  Street  SB 

M^veient: 

fll            fit            ftr 

fil            fit             fir 

CI            Ct            Cr 

Dl            Dt            Dr 

I'oluae: 

0           178            45 

1              1               1 

1              1              1 

19            20              0 

■ch: 

0           178             45 

1               1               1 

1              1              1 

21            22              0 

|>it.  Baps: 


(I's  placed  here  to  elimriate  division  by  zero) 
RT-C  RT-D  LT-B  LT-fl  ST-C  ST-D  LT-C         LT-D 

5  5  5  5  6  6  6.5  6.5 


oproach:         Sumner  Street  EB 

ove«erit;  fll  fit  ftr 

dime:  0  297  52 

ch:  0  297  52 


!rit.  Gaos: 


Sunner  Street  WB 

Bl             fit  Br 

1              1  1 

1              1  1 


Cottage  Street  NB 

CI             Ct  Cr 

1              1  1 

1              1  1 


RT-C 


LT-B 


(I's  placed  here  to  eliiinate  division  by  zero) 

LT-C  LT-fi  ST-C  ST-D  LT-C         LT-D 

5  5  6  6  6.5  6.5 


Cottage  Street  SB 

Dl             Dt  Dr 

22            26  0 

24            29  0 


LOS  SUMMARY 
ftlt  Peak  PM  Peak 

C  side  D  side  C  side  D  side 

Reserve        LOS        Reserve        LOS        Reserve      LOS        Reserve    LOS 


.iDht 

out  of 

iide  street: 

.eft 

froi 

lairi 

street: 

'hru 

across 

lain 

street 

.eft  out  of 

side  street 

1015         ^  1276  '^ 


969 


ao4 


692         ft 


1277  ft 
759  ft 
679         ^ 


882        ft  1276       ft 


856        « 


679         A 


1277 


626 


565         f=^  555         ft 
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CIRCULAR  212  CAPACITY  ANALYSIS-UNSIGNALLIZED  INTERSECTIONS  (4-WAY) 


DATE:  Decenber  1987        ALTERNATIVE:     C-9,  NO-Build 

PROJECT:  ChppershiD  Wharf,  East  Boston 

LOC'N:  Suwier  at  Cottage  1930  NO-Build 

YEAR:  1990 


VQLU«ES-A« 

Approach: 

Sumner  Street  EB 

Sumner  Street  WB 

Cottage  Street 

NB 

Cottage  Street  SB 

Movenent : 

Al 

At 

Ar 

Bl              Bt             Br 

CI             Ct 

Cr 

Dl             Dt             Dr 

Voluie: 

0 

1B5 

47 

1                1                1 

1               1 

1 

20            31              0 

pch: 

0 

185 

47 

1                1                1 

1               1 

1 

22             34              0 

(1 

'5  placed  here  to  elimnate  division  by  zero) 

RT-C 

RT-D 

LT-B          LT-A          ST-C 

ST-D         LT-C 

LT-D 

0-it.  Gaps: 

5 

5 

5               5               6 

6           6.5 

6.5 

V0LUI1ES-PM 

Approach : 

Sumner  Street  EB 

SuMner  Street  WB 

Cottage  Street 

NB 

Cottage  Street  SB 

Movenent : 

Al 

At 

Ar 

Bl              Bt              Br 

CI             Ct 

Cr 

Dl             Dt             Dr 

Volume: 

0 

309 

54 

1                1                1 

1               1 

1 

23            27              0 

pch: 

0 

309 

54 

(1 

1                1                1 
s  placed  here  to  eliainate 

1               1 
division  by  zero) 

1 

25            30              0 

RT-C 

LT-B 

LT-C          LT-fi          ST-C 

ST-D          LT-C 

LT-D 

Crit.   Bans: 

5 

5 

5               5               6 

6           6.5 

6.5 

LOS  SUMMARY 
AM  Peak  PM  Peak 

C  side         D  side         C  side       D  side 
Reserve   LDS   Reserve   LOS    Reserve   LOS    Reserve  LOS 


Right  out  of 
side  street: 


1006    A      1278    ^  869    '^ 


1278 


Left  froa 
Bain  street: 


979    A     1277    *>      842    ft      1277    ^ 


Thru  across 
sain  street 


795  A 


738  ^  667         A 


614 


Left  out  of 
side  street 


665 


669  F>  552        « 


543  ft 
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;iOLflR  212  CflPflCITY  fiNALYSIS-UNSISNftLLIZD  INTERSECTIONS  (A-«flY) 


p^-s- 


jflTE;  Deceaber  1937  ftLTERNflTIVE:  C-9,  Build 

PROJECT:  Clippership  Wharf,  East  Boston 

HC'N:  Suamer  at  Cottage  1990  Build 

'im-.         1990 


VDLUMES-flH 

■toproach: 

Suamer  Street 

EB 

Sujimer  Street  U6                 Cottage  Street 

NB 

Cottage  Street  SB 

itoverent: 

ft] 

nt 

fir 

Bl            Bt             Br            CI             Ct 

Cr 

Dl            Dt            Dr 

Uol^K'. 

0 

185 

A7 

11111 

1 

20            31              0 

'Dch: 

0 

185 

A7 

(1 

11111 
's  placed  here  to  eliainate  division  by  zero) 

1 

22            34              0 

RT-C 

RT-D 

LT-B         LT-fi         ST-C         ST-D         LT-C 

LT-D 

I>it.  Baps: 

5 

5 

5               5               6              5           6.5 

5.5 

VOLUMES 

-P« 

Approach: 

Sumner  Street 

EB 

Sumner  Street  UB                 Cottage  Street 

NB 

Cottage  Street  SB 

toveaent : 

fll 

fit 

fir 

Bl             Bt             Br            CI             Ct 

Cr 

Dl            Dt            Dr 

^olu«e: 

0 

309 

54 

11111 

1 

23            27              0 

Kh: 

0 

309 

54 

(1 

11111 
's  placed  here  to  el  innate  division  by  zero) 

1 

25            30              0 

RT-C 

LT-B 

LT-C         LT-fi         ST-C         ST-D          LT-C 

LT-D 

>it.  Gaps: 

5 

5 

5              5               6              6           6.5 

6.5 

C  side 

m  Pea^ 

( 

LDS  SUWIflRY 

PM  Peak 
D  side                     C  side                 D  side 

Reserve 

LOS 

Reserve        LOS        Reserve      LOS        Reserve    LOS 

Uoht  out  of 

side  street: 

1006 

A 

1278          ^              869        ^              1276      '=^ 

.eft  froa 

lain  street: 

979 

f^ 

1277          ^              842         '^             1277 

A 

fhru  across 
Bin  street 


795    ^      736     ^      667    "^      614    ^ 


.eft  out  of 
aide  street 


665  1^  669  F^  552  J^  543 


A 
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Appendix  D-\\bter  Qiialitv 


The  following  Appendix  provides  information  collected 
during  planning  for  the  Clippership  Uharf  Project 
pertaining  to  sediment  quality  in  the  site  area.   This 
data  has  been  collected  in  addition  to  information 
presented  in  the  Draft  EIR.   It  should  be  noted  that 
much  of  this  data  was  collected  in  association  vith 
plans  to  dredge  in  the  marina  basin.   However,  dredging 
in  the  marina  basin  is  not  longer  proposed  (see  Chapter 
IVF  -  Uater  Quality  of  this  Final  EIR). 
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Extensive  effort  has  been  applied  to  the  characterization  of 
sediment  quality  in  the  marine  portion  of  the  Clippership  Wharf  site. 
Redesign  of  the  marina  has  since  precluded  the  need  for  dredging.   In 
the  interest  of  making  all  relevant  information  readily  accessible, 
however,  sediment  quality  characterization  has  been  summarized  in  a 
technical  appendix  to  the  FEIR. 

The  initial  survey  included  vibracore  sampling  to  refusal  at 
three  locations  (Dl,  D2,  D3;  Figure  1)  in  the  proposed  dredge  footprint. 
Bulk  sediment  analysis  was  performed  on  all  apparent  sediment  strata 
(Table  1;  Figure  2).   Surface  material  at  Station  Dl  exhibited  elevated 
levels  of  lead,  mercury,  zinc,  oil  and  grease  and  volatile  solids 
relative  to  the  DEQE  sediment  classification  system.   Surface  sediments 
at  D2  and  D3  were  somewhat  elevated  in  lead  content. 

Surface  sediments  were  also  collected  from  stations  located 
along  transects  emanating  from  Dl  towards  D2  (Figure  1)  to  attempt  to 
delineate  the  horizontal  extent  of  the  contaminants.   These  results  are 
also  included  on  Table  1.   The  results  did  not  indicate  a  clear  cut 
boundary  however,  particularly  for  zinc  and  lead.   Mercury,  copper  and 
oil  and  grease  were  also  elevated  in  several  samples,  particularly  those 
along  the  slope  to  the  deeper  portions  of  the  basin. 

The  conditions  at  Dl  led  to  the  request  for  elutriate  and 
bioassay/bioaccumulation  testing  from  the  reviewing  agencies  prior  to 
consideration  for  disposal  at  the  Foul  Area. 

Elutriate  test  results  are  presented  in  Table  2.   Results 
indicated  that  levels  of  zinc,  copper  and  lead  could  become  elevated  in 
the  water  column  due  to  suspension  of  sediments  during  dredging  or 
disposal  operations. 

The  bioassay/bioaccumulation  testing  indicated  that  the 
polychaete  Nereis   virens   experienced  significant  mortality  when  exposed 
to  project  area  sediments  compared  to  Foul  Area  sediments.   Neither  the 
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TABLE  1.   SEDIMENT  ANALYSIS:   BULK  CHEMICAL  COMPOSITION  AND 
CLASSIFICATION  OF  SEDIMENTS  PROPOSED  FOR  DREDGING. 


Station 

Parameter 

(Depth,  feet) 

Dl 

Dl 

D2 

D2 

D2 

(0-3.5) 

(3.5-7.5) 

(0-1.5) 

(1.5-4.5) 

(4.5-9.5) 

Arsenic 

<3 

<5 

<3 

<1 

<1 

Cadmium 

3.8 

<0.3 

1.3 

<0.2 

<0.2 

Chromium 

65 

19 

16 

14 

12 

Copper 

170 

19 

94 

18 

14 

Lead 

570** 

<3 

160* 

9 

<2 

Mercury 

1 .  6** 

<1 

0.29 

<0.  1 

<0.1 

Nickel 

33 

18 

9.0 

11 

11 

Vanadium 

<5 

36 

<5 

30 

26 

Zinc 

630** 

48 

180 

37 

51 

Total  PCB 

0.39 

<0.5 

<.02 

<0.05 

<0.05 

%  Volatile 

7.1* 

0.4 

4.7 

3.0 

0.4 

Solids 

%  Oil  and 

7.2** 

0.11 

0.27 

0.087 

0.15 

Grease 

%  Silt-Clay 

17.2 

45.7 

36.5 

38.3 

37.0 

CLASSIFICATION   3C 

lA 

2A 

lA 

lA 

D3 

D3 

D4 

D5 

D6 

(0-3.5) 

(3.5-5.5) 

(0-0.5) 

(0-0.5) 

(0-0.5) 

Arsenic 

<3 

<1 

<2 

<2 

<2 

Cadmium 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

Chromium 

9.7 

14 

110* 

46 

54 

Copper 

89 

3.3 

310* 

180 

160 

Lead 

110* 

<2 

850** 

230** 

120* 

Mercury 

0.29 

<0.1 

<0.  1 

0.3 

<0.  1 

Nickel 

8.6 

11 

25 

12 

35 

Vanadium 

<5 

26 

20 

4.2 

9.0 

Zinc 

73 

31 

470** 

340* 

200* 

Total  PCB 

<0.02 

<0.05 

<0.05 

0.  16 

<0.05 

%  Volatile 

3.6 

2.2 

4.7 

^•2 

2.0 

Solids 

%  Oil  and 

0.  17 

0.032 

0.  14 

0.45 

0.  17 

Grease 

%   Silt-Clay 

45.6 

54.0 

2.4 

8.7 

2.3 

CLASSIFICATION   2A 

lA 

3A 

3A 

2A 
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TABLE  1.   (Continued) 


D7 

D8 

DIO 

Dll 

SI 

S2 

(0-0.5) 

(0-0.5) 

(0-0.5) 

(0.05) 

(0-4) 

(0-3.5) 

Arsenic 

<2 

<2 

<2 

<2 

<3 

<3 

Cadmium 

<0.2 

<0.2 

<0.2 

<0.2 

1.8 

0.8 

Chromium 

40 

45 

62 

80 

100* 

71 

Copper 

260* 

160 

260* 

210* 

130 

94 

Lead 

160* 

130* 

430** 

220** 

210* 

130* 

Mercury 

<0.1 

0.4 

0.6* 

0.9* 

2.2** 

0.74* 

Nickel 

21 

14 

19 

21 

25 

12 

Vanadium 

18 

16 

23 

31 

<5 

<5 

Zinc 

330* 

200* 

3500** 

380* 

310* 

150 

Total  PCB 

0.07 

0.08 

0.  10 

0.  13 

0.15 

0.33 

%  Volatile 

2.4 

3.0 

5.6* 

6 .  4* 

4.3 

11** 

Solids 

%  Oil  and 

0.13 

0.28 

0.74* 

0.66* 

3.5** 

1.9** 

Grease 

%  Silt-Clay 

4.9 

13.4 

12.6 

17.4 

82.2* 

17.1 

CLASSIFICATION 

2A 

2A 

3B 

3B       3C       2C 

Stations  with  a  prefix  of  D  are  in  proposed  dredge  area; 
those  with  a  prefix  of  S  are  along  sea  walls. 

All  results  are  based  on  standard  dry  weight;  parts  per 
million. 

V 

Category  Two  or  Type  B,  MA  Division  of  Water  Pollution 
Control  Guidelines. 


** 


Category  Three  or  Type  C. 
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TABLE  2.   ELUTRIATE  ANALYSIS  OF  MARINE  SEDIMENTS. 


Receiving  Water 

Receiving  Water 

With  Sediment 

Parameter 

Without  Sediment 

From  Sample  Dl 

Arsenic 

<  50  Mg/1 

<100  Mg/1 

Cadmium 

<   5  Hg/1 

<   5  Mg/1 

Chromiun 

<  20  Mg/1 

<  20  Mg/1 

Copper 

<  10  Hg/1 

20  Mg/1 

Lead 

130  ^g/l 

160  Mg/1 

Mercury 

<   0.6  Mg/1 

<   0.6  Mg/1 

Zinc 

85  ng/1 

100  Mg/1 

PCB's 

<  10  Mg/1 

<  10  Mg/1 

Oil  and 

Grease 

<1000  Mg/1 

<1000  Mg/1 

DDT 

<  10  Mg/l 

<10  Mg/1 

Note: 

Surface 

se 

diments  were  obtained  by 

grab  sampler. 
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grass  shrimp  iPalaemonetes  pugio)   nor  the  hard  clam  (Mercenaria 
mercenaria)    experienced  differences  in  mortality  in  the  two  sediments. 

Bioaccumulation  analysis  revealed  that  uptake  did  occur  in 
Nereis   (all  parameters  except  DDT),  Uercenaria   (PCBs  only)  and 
Palaemonetes   (PCBs  only).   However,  in  only  one  sample  (PCBs  in  one 
replicate  of  Nereis)   was  uptake  above  the  required  detection  limit  for 
the  analysis.   Results  are  presented  in  Table  3. 

Initial  review  of  the  petroleum  hydrocarbon  results  indicated 
a  high  variance  among  the  body  burden  replicates  exposed  to  reference 
sediments.   This  variance  clouded  the  statistical  comparison  of 
reference  and  project  site  results  for  this  parameter. 

To  clarify  this  analysis,  chromatograms  from  this  test  were 
compared  to  chemical  standards  that  were  analyzed  during  the  same  time 
period  as  this  particular  test.   Standards  selected  included 
EPA-designated  priority  pollutant  PAHs  (napthalene,  acenapthylene, 
acenapthene,  fluorene,  phenanthrene,  anthracene,  f luoranthene,  pyrene, 
chrysese,  benzo( a) anthracene,  benzo(b) f luoranthene,  benzo(k) f luoranthene 
and  benzo(a)pyrene)  and  aliphatic  hydrocarbons  (C12,  C14,  C16,  C18,  C20 
and  C22).   These  data  are  included  in  Table  4.   The 

bioassay/bioaccumulation  report  has  been  revised  to  incorporate  this 
reanalysis.   Detectable  body  burdens  in  either  the  clam  or  the  shrimp 
occurred  in  a  single  reference  sample.   Levels  in  animals  e.xposed  to 
project  site  sediments  were  lower  than  these  reference  samples.   Body 
burden  of  C22  was  observed  in  all  Nereis    samples.   Fluoranthene  was 
detected  in  one  sample  each  from  the  control  and  reference  sediments  but 
not  from  the  project  site  sediments.   One  sample  exposed  to  the  project 
site  sediments  indicated  presence  of  benzo(a) fluoranthene  and  benzo(a)- 
pyrene  in  Nereis.      Statistical  analysis  on  the  revised  total  petroleum 
hydrocarbon  levels  indicated  that  uptake  from  the  dredge  site  sediments 
was  not  significant  compared  to  the  reference  sediments. 
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TABLE  3.   BIOASSAY/BIOACCUMULATION  TEST  RESULTS  -  COMPARISON  OF 

ORGANISMS  EXPOSED  TO  DREDGE  AREA  SEDIMENTS  AND  FOUL  AREA 
REFERENCE  SEDIMENTS. 


Nereis      Mercenarla     Palaemonotes 


vlrens      mercenaria 


pugio 


Mortality  significant 


not 
significant 


not 
significant 


(All  species) 


significant 


Uptake 

Mercury     not 

significant 


no 

accumulation 


no 

accumulation 


Cadmium     not 

significant 


no 
accumulation 


no 
accumulation 


PCBs     significant    insignificant    significant 


DDT        no 

accumulation 


no 
accumulation 


no 
accumulation 


PHC         no 

accumulation 


no 
accumulation 


no 
accumulation 
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TABLE  4.   Body  burder.s  of  Target  PHCs  in  Mercenaria  ir.ercenaria , 
Nereis   virens   and  Palaemonetes   puaio  exposed 
to  proposed  dredged  material.  Normandeau  Associates,  Inc. 
Dredged  Sediment  Evaluation,  November  1986. 

TOTAL  TARGET  COMPOUNDS 

PHC     PHCs  PNA's 

C22       Benzo[b]   Benzo[a]   Fluroanthene 
fluro-    pyrene 
SPECIES       SITE    REP  anthene 

Mercenaria 
mercenaria 


Control 

1 

<0.1 

2 

■  <0.1 

3 

<0.1 

Reference 

1 

<0.1 

2 

<0.1 

3 

<0.1 

4 

0.33 

5 

<0.1 

Site 

1 

<0.1 

2 

<0.1 

3 

0.21 

4 

<0.1 

5 

<0.1 

Control 

1 

6.3 

0.54 

2 

0.13 

0.13 

3 

5.26 

0.36 

Reference 

1 

0.20 

0.20 

2 

0.23 

0.23 

3 

0.15 

0.15 

4 

0.23 

0.23 

5 

5.79 

0.49 

Site 

1 

0.35 

0.35 

2 

0.34 

0.34 

3 

2.96 

0.10 

0.15      0.18 


0.21 


Nereis       Control   1    6.3    0.54  5.8 

virens 

4.9 


5.3 


0.56      2.3 


LOST 

0.31   0.31 


Paleomonetes  Control 

1 

LOST 

puoio 

2 

<0.1 

3 

<0.1 

Reference 

1 

<0.1 

2 

<0.1 

3 

0.84 

4 

<0.1 

5 

<0.1 

Site 

1 

<0.1 

2 

<0.1 

3 

<0.1 

4 

<0.1 

5 

<0.1 

0.84 


Normandeau  Associates,    Inc.    Sediment   Evaluation  Page     15 
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Appendix  E— Prior  Tidelands  Licenses 


Included  on  the  following  pages  are  copies  of  the 
tidelands  licenses  pertaining  to  the  project  site  and 
issued  during  the  period  1886  to  1923.   The  licenses  are 
as  follows: 


Suffolk 

Registry  of  Deeds 

License  # 

Date 

Book/ Page  # 

919 

June  30,  1886 

1730/278 

1650 

April  12,  1894 

2199/195 

2231A 

April  12,  1899 

2622/585 

2831 

April  21,  1904 

2964/280 

30A8 

April  11,  1906 

3148/321 

3089 

July  20.  1906 

3148/49 

198 

July  5,  1918 

4123/523 

244 

March  12,  1919 

4218/441 

342 

July  19,  1923 

4491/210 
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License  No.  919 

June  30,  1886 

Book  1730,  Page  278 


h 
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License  No.  1650 
April  12,  1894 
Book  2199,  Page  195 
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A         _  I  T>  ^  t 

'^  ( \ 

\  »  "  '^,  *       A 

vi    ■    ■  A    tt 

jjf     N  l\  I'll,    Vl*^«">  «-  \,,  IAN"  A     V  >•r^•^n<^»<.i.r%      "ivlo'-tX  «  HI   I,  V>  »  S  •»      >iv>'..<>>J^ 


:.u 


185 
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1»6 


t..*'.' ,'j.ii.,  I'. S«,V;  III,  kVj>. -««>•>>•  •••••tV  i-i^^,..  iVt* vil  t«»w>  Y')'--- • 

(\  V'  \l' 

,.  *  fi  f\  ^ 

Ooo       l,il>.l.    !,«■•>•<>•,<>)    itrr     'tt  n%ll'  «>•<  .t\i'>.  M,.    I  «,-.>v«  V.  <sy     i,it..\. 

\  >  ' 

\.i      fciitt     v.  i.t.i  •  ■»*!.     t,  Ik  «  •  ^  <  it  atrlw      •»'*    l'>\      \j    ••  I    V,.n  U.I  4  ■(••••.'l .,  •'■ 

''■1  '■'     •         V         I  ' 

*«.     «»  '    ViB»»y\l   <v\rU«»Vw»i«    of    i^.^iL    \l«t  .•'l....«li>ilo  •»\«»^ii     4ut\t     «■■!>>    ■ 

T  A  ' «  ■ 

^l'4\.   vtMt  I»    «•..    t>«t\)v\..>t<  iV       fcl>>*'^    <«r,   l»<«»lk    .twv,  Alt  .>V  t>,.^L'\-    ^  ■  j 

^  ,  '>  \  *»  "1 

A  *'  T.  '  I 

*i^»V»xVt.     dL     ^•l'***^        ^S(*«'S«S.     l\rX«l  X'V'Vy  •X'WXAl  4.      XXp''^-^   "^  ■'*■•>  •'Wt^X.     (**"iV 

t; 


t.  I    ;4jr>i<l.  4?><».v'>vj3     *)*j  •    k<««.»vM'  ^^•  l>f  >  ■>!»  aOk-*  A  nrvii   r^^^.■\„■l, 

0  '  ■  *■ 

xti\  kri.i  1,1 .  \>>V\<  •Kftt      &  <t  I  i\"TV»ii«>rl     ..t   J  <.M«i<  !»»»,.  .\..,/M^  V   -•••■' 

ill**.,    i»t        (\J|»VlV       *»»A*     \\  '   .        K*fC«^>      l|-«tAil»».»j'^»»»ttl»fcl^       «••        t*_ 


r'^n^'^' 


KnM  r^iVtl  ^i.<k'\>x/<    ♦.  ^..— ,.'.  Li..A«i./\«T»i.  ^'V\t»<>   <1  ^  >  vn  'I    , 


^' 
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.  Ya/t'o/ta/  ^^ocX:  n^  Hiirr/totise  Com/>fifw  iS> 

Jot/r.  sfc  >farrh  1894.         ^/Kibr//, 
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Nil 
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k  TrwUiVf. 
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1 ^^-2' 


»2 


1 
T^^V    *'3     '*    ""^         /-•    it<i;     "-..../.«, ,■»...>  ./,/{.,   «..r.,     Ii^^  -I 

:  *>«<^.y  i.««.l    7«    l-<-f,...j    I,  ■%.>,.,€  a -'k'-U^f It  ■(•.■••,.,(, J    t'i-it'li  *'••(', 
•v'l  %'ri.-.«     '      /...     jrrl-.n.J    i]r^H<  i.r.l     (.1  ti,f> '  ■  f' {''i' 

/!...»  .,,..1  /-  I  ril :  ••.,,1., :..,.,. I  .(..,,,  h,,,,}i,tl  .f.r.J.,  „;,.,,  i 
'f:\,^A..'J'.v->i.,,A  C}...,..„./^: .(</,/>... J /h...„/ ft.    I 

I  ;.  ___^/    ■ 

!  '^Vi,,   y./v«.-;..o  .o....^-.J  ../...y, ...,,.-. -,.,.«/''     i   '/^-•"'-'i'"-^ 

"/3^«  J^^X  ,/.■.<„!  ,|..Z..  /./X7/  "  ■•^.■u  ^.-WJ  -t?,«A  oJ  ^.J/UU'-l,     fc"  f  "- 

I     /       /?  /      I  J  /        '  •  I  ft  V  £l      irtC*Ai***—t*""^''       j 

,Jt^JH.    ^»c»»j  ,-,1  ».i>     "Id,,     rlt^-t  /Qjr€.,n.,fX  ^Ci4^'i-t.<t  ' '' "^'Cfnqt    ff  ^-  .  I 

f.-<uti,.  ^^,^t^.i^  ^^<f  /Sr./(r9<7.  q/A^.,   /„..-..*Ji^  "/./.f««-L  ! 

I         ,  , l7 

<>HrTt»«-£n  'ill   .(Cyc-l-.'i.J     /lOo  <■ /. /i/.rj     ir\.(,t.   I   \^,\,A    rf  ^\.-"d<-K.        ; 
^1  ini-v    •^^'.'*<tct    V    ..'• A  Jf*  »'^ '.i    /^l     r.»'#.«u4£.     '••  .t^wAir*  jCK./tin.  AvaJjL   ■ 

i-c  v-l  ,rt  iw^  ,  r  (  ci.    < 'ij    ■li.<i     <  I .» /«  u    jj  /,),.,  ^^.,  y  v'>»»in-  ft'    v>rcMi 


-Co.- 
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586 


•  -  (ir«^«L.>  t  •  i«<     iiu  .,..., n    J  iM.i  t^ii.,^^  tliMitl  .,)n^X  .it  /i^iCiro  t<.  >i  inlf/iM. 

'^  '  z^^.    ,  li9....y......i  .   .'«i  f.ir-l     J.    <4n       /•<•.  fi»<r..o  (•/ ttu    Mt  ••('cr,.IIi^i>rinyi-j 

J  Ua  .0/    (Vit      V-r<»  *^.c    .Q>  In  Uii/%  .t\u,J.  ,>•}  art     r.-«..'i>.«<'/i.«;/i   O^t,.  rv. 
.Ono.L  W     •«  .1    f,^ri       llltjidrnl  (t  yAtiCttlf-l*    fivi  (rid    uc<tu>n/t  ,i1>»4 
.■^t*.U'li.iolJ*\m,t7t.t.^A.     /  ili  •«<<•  U  .1  ,A   -^ivlfxri    rJ-*l-^dt,flf,Ar\r^,i- 
|4.,,..»/.j      nktf,    />f,,.,.  HrH-iO  ,1nhA   /1/i..t  «3./S7V.  M.Af,   n.,J  WJE, 

•  jf»^.-i»'».  ' -)  "Tt».  •i..t7  •'*{  .ft..  fii„A. '>■>»•  liiJ  Jx.  <  >i  A'o  v4' («rn.i.  ; 

.   i,->v.<  fix     /titiu>i(     U  ,ii   ff.jft,A     /if/«.»%fl  "iL/voM  f*' •••/■»%. t./iti/fi«.f 

Cl«iflx^»  I  ,'■1    •(«  1  tt ,  r<^o.„,c    ltn.ttJiit'<*-'^L.,{>^.iA^']i.tJt,/'i3r%jttl,.-    I 

Jl^yi'tjU'/^  rtt.^     L<^\  ijk.t  tCt ,  ut\.  /wrx««i  ''^^•/v»iiirk  l*.*  t^  ft-u.  •^ti  »to  •«/i«-T.t.'rV/  «/>  t 
'  f<XaXJ ci.>,.\  .  )  )<-t(  (.  <i^«.  Ck^(    Ctl.^n.,A     Lou,   A'S    •-•L.  tmr-C.  .-^/trTK^v 

.4.-Lr^  )Ka./..J  A-B.  B-x:,  r-D.  x>-x.£->;  ^-A  ^.i  /jc».,t././!iw.    j 
rv>a<LA  A  B/3-IC,  r-r,  r.-f;,  ir-Av  a  -../...v.,.....v..i-4.';.A,.. 

. -lA./^u  (>/^  <tt     ctre'l^     f>x^lu    ^tyrt-tttt   TntltJ.^     oir/t,  .ywn.J     t^lic^j., 


I  <►  ,fr  ... /(  f,  (.     '/it    .i.»-fc-.{' 1  <  .1  U(  m.^^rrJ    fii  r.r-,  .,,<    Ht  /(^S<^   fijiui 

■'■A .y......J  '(,...,/,  . ,, .,  Ar,  .V.  .</•!(  .//.,.  .y. //.i«,.i  ,• 
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.IXoMTf  .     C?^/l 


iX^  .c«.« 


2622 

5S7 


i 


-<'.x/..>t  YCic  X./'A^  r.,.^..^..^  n>r<LoJ,Lr.,^^Uuat.U  /«,jl 
^.^rl,.t.<ltc   .'f.W.iL,     ••",.c,..c-i(<\.,<„„c«„r^t..^l...«.    I;A*^J 


"7 


(  3tO     t^. 


235   Technical  Appendices 


License  No.  2831 
April  21,  1904 
Book  2964,  Page  280 


236   Technical  Appendices 


/XOk-"  ♦•* 


ntCXJ4.fi  ft,4.A,tij'.    X'../a'"''\.Jj. <■»/.»./'  ^2~7^  I'  ^"•^Cai^ 
X  ■  vi  ■  *fi    J  ( 


/« 


^TuftiTj^r,  /'/\tv^ 


^Ur(, 


/Y':Ajf/'<i>x^4.t.^'f- 


■Jtn  '1%?>I .. 


ri 


rX.^'^t  %'""*'  •for-,,.  I»,.,,,,  ,    ^*  .    C..J/,..'.  <•«  /A.  /'.,..,.(.,  ..'X'li/- 

\**  r     •  ^»««t^  •^r«>|«  «•««*(  ««^*  «  r*  r  4f. -.^    /«y  .   ^««.a, I',     1  «(^^   /«    y«  I.  r.  vf  /      7(»       .. 

i.e.  .>!l»    /..  /.  ..V.  #  ^   r..  (4ci.  ^  ..  r.  i'  V'  ••'    U»^t  ',  .  r^.  //.f..A  .  .>.«». 

/  ■      '  ! '  -         '   v. 

^  •  '  '  I  ' 

S#*..»,</    r^n.>*'.«Y  '1^«  <»rc*«.**    J.t^.fiLA   ol-.^.^r-.^^c,    if  i-*    /<.,.t^,C 


—  Y 

I  '-A      ■  •'       '  ,    w  v 


-% 


/*'/'/,  /J  ■<./.'.   .....I    '^..•.,  ,1  rr »,.-«,  ,»        A--'»  J«  .■"-»«••••"'■  • r  '**- 
,        '-                 D       ■                              .'v                                                 />        .            ■  '       •' 
ll..t«    on^rx'tl    ..4. i.:  v./. .?  rv.i/'o'/ .•.<•*.'   •    Vt  .»...*..- -^     ..«...A»— i? 


.' .  >  '  >  ■  ' 


•«». 


fr 


A*-***^      /C»>t..*/,-..    v**/   *   AV»/<, 


■'!'•• -^'f 


',..-. A, ...-^ 


f- 


'       '^'1     it,'       ^o,  .-'/'....«/«.    I^y       ,,..,V^, 


f. .  ., .,  tf-.t.- 1 i...c.  ^..Cf  (..■.' r(  yir^.et  ..j/!,.;./  ..-.',. ■>  ••<.•'- 

.......  rt»  or  <t.  «  .-.x*  <./..,    ^  ,.    ^.^  .  .i'L  ,..,,.  f»  .  I  'f.^,  .     .      .T.  ."^  ^'.  «  t    " 

«.     fif.  ...^     .-...»  /\*  r<      */\'      't..!-.-*    *►»*.-,.•«**.   i.«.r' /...'«  '^^•*'' 

^  .«■(-««•  **lf     W-"    J«'«  «^   '  t%  ti  *  *  "  f    *»^A      *J  .««*•*     '♦f**^*/-*  L««4«/^     i'i»«i»*-' 


r 


237        Technical   Appendices 


4,Vv**^     «•   A    >t  •    *f»»  *   CX»*' l«  «•#*>*  C*      "^ 


X,..  5:.^ 


i  '7   .  -V     ' 


*'"^'r 


rU    ^••«c>»    »«••*,.. 


I     /  C     /     i    •    '  — 

?■'    '  .     i'^W       '•    N    /  -/  •      ■  f/  (^  I 

^...•.,     «»•«•»<•••>      t'<  ••!-.  "»«■*,...•,'    /.-..»  KK.r.  ••••r.  C<-^       >^n,,,/f 


2  r  /  281 
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.Jbt 


I^VV  ,k/>->^  AJUa.  JL3u-i-^»0k*.  V>\  ''-^-il -^irtU.  O'VN^  -fclt«1r>J»T.  ^Arv..'^*/^^<»-U^>. 
\3(A/-»-wdu  JLslTWWVV  wr^  "^  ^-.-w^i  /»»  -verb  SL»-«JL/vvAA^  Aa  >-l#^.,aLLrv\.  ^,  JL^Or\JL»«r> 
JL>u   ^-'  Vft  t.-~-.^l  ,   V0(rc3U^  0.nrv(^  YTo/uJrvO^-i-kA-  ASOrwMfvAyv^ 

jJuyOi/muaJu'-orvv^  CVvnxJ-  trt  .AVu.  Ajl/^v^l.  a,ry>xij  \JLo-c1-  -woLii-  la\i 

^.^AXaTwutv^  ..Ur\JL/\A>OV^^    VaAA>     A.>14^r»-«i  Quk/v<nrw     O-o^  JVL/^^aaAA^  J><j.  I.OJJkJ'Ju 

)JU*  YV\<»**<*v»  (X-vN*i-  OJL<itA^»vM.^,^  o-{  l)ki-  jLoxiju  erf ''icraJLorv^^YyruL^ 
^.j^l^NtU^.  j>..>XX\.  rL,  ■  .^-ii^  crt  WUl-  W»'^"-<M-cL-UXijJj^  ci/-v^-J  ^  o-t  pit 

J  •■•^^-    f^  -  -.  tf    /vvo'vJOl/.i/JLL^AjJvvj_j|  i S 3. -Lull.  orwO'U-  orv  Jjl/ja^  tu  o^ 


3  I  ',r314S 
321 


xX,alAn 


J;ij  «.^i    ttU\dJir- 


I. -HI 


tt    ••    » 


y. 


^i^^<'»^;>.^ 

^  /^^4 
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V»C/^_l/<_  ' 


p.-.  ™1._.^-^— J^;^.-w.„ 


fc^.^zi^^'-'t^^r?^  tX::ci  iji: 
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YU    36^1 


h. 


ai48 

u      - 


vAnCUvI    A^nAi  Sir  TUUvwvyO    Al  ^a^XLfrn.    wt   «lMb   )l^>JUAti.Jl    Ala,  ujvlt  Am^  jLlk    '     'A  z'    *•    "^    '■., 
U«^,  (C«.'VV<i-    •%-    tt\4-   AA^rv*    /OAvdu   vAnjLa^  V''^''*^   A*^  '°^    l\«fthi~%<y  JmOvLotv, 

jiid  br  »\i,  y««>r\AjjV«vfc  ^  TUi.  (yvv.\vct*i-  «A.ttL  A^WtJA  «t  t£vl.  RlAnanl. 
SJCiM.tr,  Xir  Vu-JLA.   -Od  u»oj  au-oJlL    (OL-v\du  JpiVi.     aju^mxSI  /Q'mA  tirM/«M*vti 

/MwJr.o.vo-V-wiv  ^bAxv.'w.~K»-.   3c^"\   i<x!»jV.  ViaJj.  AAAv&hir- Af»\a»v]^XciJbe 

jf^    (tVwA/      A-KT^XUvw    X<Jv\jLfc     /dlLXJLNilH  d<   /<Xa;   ji  e^l  VUV.  \it£yUvW<J«Cy /til   O. 

yjurvwt  /vv^/Q>>J>u.ci'  L.-  e\\j  A.aA<i.  -tloivo  ,/»»i.  (Oj  <<WvMW  /»!  PkL,VlM*»»U 
»;uJI>,o.aL  /«w  tt^j.  A-cvAjtS-ixLj   ftjtJu-  «?  ^  r\.  A.  rvvcVvKv  ^dktXv  -Q.wd'  M"j- 

yet  H.U.  )oN»V3uX^  ,«^  c^AAjd.  vl^«.•.^S;  ?jUi  -vaAA.  ^*AAAwi«ny  (\a«A«I-»  aaJDLUu,M« 
AA*A  rv^A^>JLJL^X.-y  )u-»-iAA,sM.  OK^  JU/vvi  ,  W I  iixt  .  ^vvvWJ    *V  ^JIA  t-,  ^ /OJ  il*-v*\X 
/vvv«^aU-iA  V  <^   /Q^   tVvi^iM    *-t  *JUj.    /Y><*j.-./JC    ,aJChAAjifcA\t,Q*vl/r»»"«><J*' 
/«n/s>dj  Mrej«-XiArA*   ♦>  tJUi.  MviiA.  Jt»-  l-f  xl^Avf»v  r*'v  aoAil  /ia'wO^  /OMj 
jj,f,jijuLDXi.A  t»i,  mA  JLjltA   cuviXiA.  a-vr/zaxiAA  VJlivw.  Xi-Atoj  \ji™XL 

ye^  M^i  Ai'u.O'^JC.  AjkrV\.«hV  a^.Vv'OujOLj  *^  aJUl  Aixiaj/vvC  aa/qJ!L ,w>oui  m / 
A</vvv«v<dj.  AJlm.  /Vi  itl«.  /tJ»-»*js)tAtiCX«Jw<v  SW  VijeNXk^erw  A^VLjl  iArVAhi-X« 
JLv  ^u.^vv^«v*«i.  *«A.N\Qy  KjvddJjt-txXuA.  Irui  XHLtt.t!</«.  WLui.    Aihuti**.  -«)w  Ojcxjjd 

ft,Oi/>^  ,*\  Art  »A   aajVvm   A-a,  *.0    V^  '*^'^  ^^''   '^V'^'*'  *^  4.t>.'-A  UB-nu  < 
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^148 
50 


Xr 


ASmoJA'  JL*/  ,OAU^Xxui^\Jlci  W  A«\I.(L  RroVl    «\  <A<*-  t«Mvl-t/vv«aTv'«v\.  ■tfa'.klti 

/<)uj>ltJl.iv«jiA<,  S[>«'>/<<.iy  jouju  /<wwrv>AOC  jUiNiVj^  ;0«>i««i  tV   l-si  4axdl  Ura>ul  hi. 
VvvvktOxS  xLl.     XjL£y<vV.   fVkC)|V\t».  /w^i  <«.<vu^  lai.>t«WM  c)l!v«j».inA««t,  fliLoil  t< 

\^€»?.cV,  «y  AVtt'xJ-^v  oJvi<i,  jLi/(x>v<jdb  )b«v\'v<A'\jLk%iov\i%4.  A^'Ciw^j ' uvLuvvVnt 

AnA.(jX»xv.^^<v>Jirev  £kAAJi;ilX~^A  ]!a»>~\»A<jL»^i«>OL«>*       7lXA*.e>i*«.f  ^.Itdl 

v.V\  Alw  «^.o«Ow,^Y/v)«<li  ttvM  'VvvAAAAAXjA^,Q,'tlr\.\^t«j.»*<.dL&\OtiAiAA«*A£^- 

/<v/ — «-oLi)b'  .  //;'• .//  ''V  vX-.  3  ■;■  ■  -^ 

VujikwaV  ~Vv\vXo-auot  <ijudj    iA,»rvvj'X»J-'-^ '\'A.YaWuv>.«.  XLvul"W«LvtL\  if^  | 
W  aXiA.  \-^»/s/oi.  ic,  iTr  I  UntAtUdL  «.v'Jdx    •& uU  oJ^5\ 'fiu  JU  Vi^r^S^  av  i  i 

XkiX    *A/ vI)Ua~v    /^A.O_•v^M.do  ,A^A>«\t'<y<UUvJ^     f».<»>  .^«  cut  t  dUoJo    l«><\i    u/('Wai>4 
hkjut  KATijAj  C^jlVo  'Va-o-^jf^'wi-'vX    .O-^Ajdu    M  cvILaa-V  a^^jcir  rv  a\   \Va.  ia/vIXv*  ^  ^  I 

AAAtA\<y<»  till-   /*jLl  V.<      <V/vvjcV.    n-^v.    «.  o  v^  *«  f*fc^'k^»  O  'V   iiUl  M  e^  AA/<-    fit     C  Orti 
XlJo  /fWw^    nJu»J»JtJU.OkV<JS,   XVaJ.    AJQjid.  .■diJL'^  /0\ax1/  vvMAtcr<J-f)J '   tk.'lv'V.  11 


JU- 


xvy. 


O-Wj    yOL'Vs^    /Q)JUU 


Xxiu 


^^Xk^cwo  XyL^i,  ^jlX-X    ixnVA-' Vaa-»-C^-.  VJ«-  \%«i\'l     'r\^^dl   Vv«A.cV   tI^fc.   AOAxti, 
t*'*'  A^il'AXa'  AjJC  /«TJi>v  Xa  a  ^^^<VA^    <V'v.v  dj  4jicxL«'  trv>.v«.   /«>»tjL.  /<)Ux.a  e>  JUuu/ 1 
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ABT  Bftttar  In  Uaput*  to  4rbitZAtlos  or  etbarwis*.  to  ••ttla  liw 
IfkUOB,   aad  to  aak*  and  naout*  »af  rala«s*«,  oeapr^i***,    ••ttl»> 
■  •at*,  k^aaait*  oz  ocotrMta  hj  Aaad  or  otb«r«la«  la  kl*  eplaleo 
nMaaaary  or  «p«ai«Bt;     and,   gnarally,   for  ■•  aad  la  sy  aaaa, 
plaoa,  aad  ataad  to  tak*  ganaral  eoatrel  aad  aaaaf^aat  of  mf 
affalra,  bualaaaa  aad  preparty,  aad  to  do  aad  porfeai  all  aota 
aad  tblag*  ibleb  ha  aar  eoaaldar  aaaful  aad  naoaaaarr  oonaoetad 
with  ay  aald  affiilra,  feaalaaaa,   propartraad  lataraata,  (ivlag 
asd  baxabj  paatlng  uato  bla,  mr  aald  attoraaj,    full  poaar  aad 
autborltr  la  aad  to  tba  praaiaaa,  «ltb  full  povar  to  aaka  aad 
Bubatltuta  oaa  or  aora  attemaja  aad  tba  aaaa  agalo  at  plaaaura 
to  raroka;     aad  gaaarallj  to  do,   aet,   tzanaaat,   dataalaa,  •»- 
eoapllab,   oMplata  aad  flnlab  all  aattars,   affairs  aad  tblaga 
abataoavar  for  aa  ana  eo  mj  babalf  ox  ralatlng  to  tba  praaiaaa 
aa  fully,   oaaplataly  aad  affaotuallx  to  all   lataata  aad  puipoaaa 
aa  X  Bight  or  oould  do  If  praaant,   although  tha  aattar  alght  aaa 
to  raqulra  or  aboold  raqulra  aora  ipaelal  authority  thaa  la  bara- 
la  aoaprlaad.    It  balog  tha  Intaatlea  to  looluda  trtrj  powar  aad 
antborltj  barauadar;     I,    tba  aald  Joha  Caanath  Boaard,  baraby 
ratifying  aad  aoDflralsg,  alloalng  aad  holding  flra  aad  valid 
all  aad  anataoavar  ay  aald  attoraay  or  hla  aubatltuta  aball  do 
or  oauaa  to  ba  dooa  In  and  about  tba  praalaaa  and  In  aad  about 
any  and  all  ay  affalra  and  proparty  by  Tlztua  of  tbaaa  praaanta. 
II  riTllESB  WRtRIOr     X  baranato  aat  ay  band  and  aaal   thla  taanty* 
flrat  day  of  Juaa,  1918.     John  Cannath  Howard  and  a  aaal.     OQM- 

■oiriiit.TH  or  ■AsaicHusrrrs.    ooniTi  or  sorrox  •••    on  tnia  taan> 

ty-flrat  day  of  June,   laia,  bafora  aa  paraonally  appaarad  John 
iBiaath  Boaard,  known  to  aa  to  ba  tha  paraoa  daaorlbad  In  aad  abo 
azaoutad  tha  foragolng  Inavruaant,   aad  aoknowXadgad  that  ha  ^u 
aoutad'tha  aaaa  aa  hla  fxaa  aot  and  doad.     Bafora  aa,     John  0. 
Blea,        lOTlBT  PDBLIO     Oaaonwaalth  of  Baaaaonuaatta    My  Ooaalaalao 
asplxaa  Bay  S4,   li«33  aad  hla  Motaxlal   Baal.     ' 
rabruary  IB,  1*19.     At  two  e'elook  aad  aaraataan  alautaa  P.  B. 
Baoalvad,   Intarad  and  toaalnad.''- 

f 
TBI  COUOBYULTB  OP  BASSACHDSBTTB  BO.  IBB. 

BASSACHUSITTS  OOAT  Or  AMB.  mnEAa.    tha  Truataaa  Of 

•  tba  latlooal  Dock  Tzuat,   of  Boatea,    la  tta  Oouaty  of  BuffoU  aad 

Oeaaocwaalth  aforaaald,  hawa  appllad  to  tha  Oaolaaloa  on  latar- 

waya  aad  Publlo  Laada  for  lleanaa  to  build  a  aaa  wall  aad  fill  aolld 
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1«  a  deok  Is  BMtsB  brboT  ftt  last  »e«tOD.  aod  h«T«  wteittsd 
»lu*  of  tb«  Ma«;  aad  Atraas  tea  netlot  of  uid  ^iplloatlai, 
•Bd  Of  tto  tlao  ad  »1M*  tix»i  tot  «  baaxlac  thirten,  ha*  baaa  * 

«l»ao.  aa  raqolrad  bj  la»,   to  tita  larer  aad  City  Oooaoi:  of  tha 
iltT  Of  loatoa;     low,    oald  OoMlaalen.  havlat  haard  all  partlaa 
daalrtng  to  ba  haard,   and  baviof  ftjlly  oesaldarad  a«ld  applt- 
•atlon  harabr  aatbomaa  and  lloBaaa  tba  aald  Tnataaa  of  tba 

■atlMU  Deok  Troat.    aibjaet  to  tba  proTlalona'of  tba  alnatr-alxtb 
ebaptar  of  tba  larlaad  lava,  obaptar  746  of  tba  A«ta  of  l«il, 
and  Of  all  laaa  «>ub  ara  or  aaj  ba  la  foroa  applloabla  tbai«te, 
to  buud  a  aaa  wall  and  fill  aolld  la  Ita  dook  la  Boatcn  Barber 

at  Baat  Boatea,    la  ooofoaltr  "Itb  tb*  aeooapaarla«  plaa  lo.  ite. 
Tba  araa  vltbla  tba  folloalag  daaorlbad  llaaa  say  b*  fUlad  aolldt 
Baslaalag  at  a  polat  aazkad  0  en  aald  jian.    la  tb*  praaaat  aaii 
oa  tba  aortbarly  alda  of  aald  dook,   aad  »77  f**t  aentbaaatarlr 
fro«  a  pelnt  aaAad  f  ee  aald  plan  at  tba  lat*r*aetlea  of  aald 
praaaat  aaii  aad  tba  praaaat  bulkbaad  abeen  ee  aald  plaa,   aad 
luaalag  aaitbaaatarly  lae  f**t.  aora  or  laaa,   to  a  pelnt  aasad  D- 
IB  tb*  pr***at  wmll   od   tba   aoutbarlr  aid*  of  aald  dockj   tbaoo* 
ruanlng  nortb*a*t*ia7   In  aald  pr*a*nt   **a  wall   37a  f**t  to  a  polat 
■aiked  B  at  tba  lat*r**etlaa  of  aald  pT***st  wall   and  tb*  pr**eDt 
bulkb*ad  abewn  oo  aald  plaa;     tbeao*  ruoalng  oortb**(t*rlr   In  aald 
praaaat  bvakbaad  to  aald  point  t;     tbano*  roaDlng  *eutb***t*nr 
lo  (aid  pr*a*at  wall   to  0,    tba  point  or  baglaaing.       A  aaa  wall 
aball   b*  teiUt  oa  aald  llaa  CD,    bafor*  tb*   fUllag  l*  eaaa*Da*d. 
Ibl*  lle*naa   la  graatad  aubjaot  to  tba  laaa  of  tba  Dnltad  Btataa. 
Tba  plan  of  aald  woik,   atabarad    196  la  od  flla  la  tba  efflo*  of 
■aid  Oagsglaalon,    aad  a  duplloat*  of  aald  plan  aeocapaaia*  tbl* 
I>loni*e,    aad  1*  to  b*  r«f*rr*d  to  aa  a  part  bar«of.      Tb*  aaouat 
of  tlda-satar     dlaplaoad  by  tb*  work  b*r*br  autborlaod  aball  b*  a»- 
o*rtala*dby  said  Oomlaalea,   aad  oaap*n*atloa  tbarafor   aball  b* 
aad*  bj   tb*  *ald  Trust***  of  tb*  national   Dook   Truat,    tbair  *ua- 
o***or*  and  a**lgo*,   by  paylag  Into  tba  traaaury  of  tba  Comaonsealtfa 
tblrty-**T*n  aad  on«>n&lf  (37  1/3)  o*nt*  for  *aob  oublo  yard    ae 
dlaplaoad,   bslng  tb*  aaouat  bartby  a**e*sed  by  lald  Cooilsdon, 
tb*  aaaa  to  b*  r***md  a*  a  oonpenaatlon  fund  for   tb*  barber 
of  Booton,        lotblng  la  tbl*  Lloonaa  aball  b*  *o  oocitruad  a*  t  o 
lapair  tba  legal   rlgbt*  of  any  peraon.      Tbla  Lloana*   *ball  b*  TOld 
ualaaa  tba   aaaa  aad'tba  aee^paoylng  plaa  ar*  r«aord*d  wltbln  on* 
year   froa  tba  data  baraof.    In  tb*  Reglitry   of  0**da  for  tn*  County 
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of  Suffolk.     II  HTUESS  IHIUXOr,    oald  CoBBlialoa  ob  IktiraAya  oAd 
PuUle  Laaoa  tero  borouato  aot  ttoir  haad*  tbl*  flfta  daj  of  July, 
IB  t&*  yoAZ  Blnotaan  htiadrad  and  algbtaan.     Jobn  1.  Cola,     Jaaaa 
».  Baxtar,     OoBaiaaloo  cb  flaxanaf  a  aad  Publlo  '""l- 
rabruarr  13,  1919.     At  alarao  o'eloec  and  flftr-flva  aiautaa  A.  1. 
Baoalvad,   bttrad  asd  baalnad.  ^  V 


DOI  ALL  m  BT    1BZBL  PRtSDITB  tHat     IRTItlAS  I.    Bebart 
1.  BlTora  feraarlj  oi  Illton  In   tba  Countj  o*  •orfoU   aad  Coaaon- 
aaaltb  of  Kaaaaobuaatta,   but  aoa  of  Brookiioa  la  aald  County  of 
■erfelk.  by  as  Indsntura  of  Truat  datad  Daoaabar  as.   1903  and  ra- 
oordad  altb  Suffolk  Daada,   Book  1003.   Paga  394.   tranafarraa  and 
ooDTaxad  to  Oaorc*  ».  Lavaratt  fozaarlj  of  Boaton  In  tha  Countj 
of  Suffolk  and  aald  Cooaonaaaltb  but  no«   daoaaaad,   eartaln  preparty 
to  ba  hald  la  truat  by  hla  open  tba  taraa  and  oondltlona  aa  In 
aala  Indantura  aat  fortb.   ana  iBZUiS  by  tba  taaa  of  aald  Xndentuza 
I  raaarvad  to  ayaalf  tha  rlfbt  at  any  tlaa  aftar  raaohlng  tua  a«a 
of  tblrty   (30)  yaara  to  raTokt,   obanga,   add  to  or  aodlfy  aald  Inda- 
tuxa  br  Inatruaant  In  *rltlac   alfnad,    aaaxad  and  acknoalilcad  tj 
aa  aad  raoordad  wita  aald  Suffolk  Beglatrr  of  Daada  ana  In  anr 
otbar  plasa  la  aaiob  aald  Indantuza   abould  ba   raoordad,    and  IHtBEAS 
I  bart  BO*  raasbad  tn*  a««   of  tairtr    190)   yaara  and  daalra  to  avail 
Bjaeir  of  tbe  prOTlalooa  Of  raToeatlon  aat  fortb  In  aald  Inoastura 
and  to  rapoaaaaa  ayaalf  of  all  propartiaa  oeoatltutlns  aald  traat 
runa  fraa  asd  OlaobarBad  of  all   truata.       10*,    TBXRirCRX,    la  axar- 
olaa  of  tba  peaar  ao  raaarTad  br  aa  aad  of  tyerr  otbar  poaar  aa 
baHu^to  aaabllng,    I  haraby  ravoka  aald  truata  and  tha  peaara  aad 
proTlal-ona  daelaxad  and  ooBtalnad  bjr  and  1b  aald  Indoitura  eoooara- 
Ing  tba  )r>Iat  fuad  tnaxabjr  aattlad  aad  ttit  Inooaa  tbaraof.   and 
4aolaxo  tbat  tba  aald  truat,   poaara  aad  prerlaloaa  aball  banoafortb 
ba  Told  aad  of  no  affaot;  and  I  baraby  fuxtbar  daolara  tnat  tba 
aald  truat   funda  aad  tba   Ino^a   tbaraof  ahall   banoafortb  ba  bald 
by  aa  In  ar  oan  naaa  and  abaolutaly   for  ay  ova  uaa  and  banaflt  fraa 
and  dlaobargad  of  all  truata.     II  flTIESS  fHEBSOr  I  baraunto  aat 
ay  band  and  aaal   tbla  alavantk  day  of  rabruary.   IBlii.     Bobart  I. 
Klvara  and  a  aaal.     COKMOntALTB  OF  ■ISSlOBUBirrs     Suffolk    aa.   Fab- 
nary  11.   1919.     ban  paraonally  appaarad  tba  abo»a-naaad  Bobart 
I.  Blvara  aad  aoknoaladgad  tba  foragolng  loatruaant  to  ba  bla  fraa 
aot  aad  daad,   bafora  aa  John  P.  Jaokaoa,   Jr.,  Juatloa  of  tba  Paaaa. 
By  eoaalaalon  azplraa  lor.   «7,  1993.  .  rabxuary  13.   1919. 
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«n  COiaOHraALTI!  OF  USSACEDStTTS.  OOmiDTttALIB  OF 

msEicmaim 

h.    S44.  aiSUCBUSlTTB  OOAT  Of  USB. 

nZRUS,   tb«  Tniataas  of  tb*  totlankl  Oeek  Truat,  of  Beatoa  to 

la  th*  Oousty  of  Baffelk  ud  OaaaoBWMltlt  tSovmrnli,   b»v«  appllad 

■ATIOIAl   BOCI 
to  tht  Oo^lsslon  on  lataratyt  and  Publto  Laada  for  lioaaaa  to  build       TRIST     TItS    Or 

aad  aalatala  a  plla  *arf  aad  to  plaoa  riprap  of  ballaat  la  a  daok 

la  Beatoa  Harbor  at  taat  Beaton,   asd  bare  aubalttad  plaaa  of  tba 

aana;     aad  vharaaa  daa  aotloa  of   aald  applloatleo,   aad  of  tba  tlaa 

m 

aad  plaoa  flsad  for  a  boarlac  tharaoa,  baa  boon  gl*ea,   aa  raqulrad 
bj  la«,   to  tba  laror  aad  City  Oeuaell  of  tba  alty  of  Beatoa;     nv. 
aald  CoaalaaloB.  barlac  board  all  partlaa  daalrlag  to  ba  board,  aad 
baTlB(  fullr  eoaaldarad  aald  applloatloa.  beraby  autborlaea  aad  11- 
oaaaaa  tba  aald  Truatoaa  of  tba  latloaal  Dock  Tmat,    anbjact  to   tba 
proTlaloBa  of  tba  alaaty-alztb  obaptar  of  tba  Rarlaad  Lava,   ebaptar 
T4S  of  tba  iota  of  1911,   and  of  all  lava  ablob  ara  or  aaj  ba  la  feroa 
appllsabla  tbarato,    to  build  asd  aalntaln  a  plla  ^arf  and  to  plaoa 
riprap  or  ballaat  In  tba  aoutta  dook  at   aald  Tniataaa'   praalaaa  In 
Beaton  Harbor  at  laat  Beaten,    In  oonforalty  vltb  tba  aoeeapanTlnc 
plan  Ho.   144.     Said  iharf  aay  ba  built  vltbla  llnaa  daacrlbad  aa 
folloaa:       Baelaaln^  at  a  point  aarkad  D  en  aald  plan.   In  tba  atruo- 
tura  autborltad  to  ba  built  by   aald  Truataaa  undar  lioaaaa  lo.   IBB, 
granted  July  S.   1918,   by  tba  Coaalaalon  on  lataraaya  and  Publle  taada, 
aad  In  tba  praaent  aaa  aall.  and  ruanlnf  aoutbaaatarly  la  aald  praa-     , 
aat   aaa  vail   38  faat   to  a  point  aarkad  0;      tbanoo  running  nortbvaat- 
arly,   parallel   vltb  tba  Una  of   atmotura  autborltad  by  aald  lloanaa 
■o.   198,   13S  faat,   aora  or  laaa,   to  a  point  aarkad  B,    la  tba  praaant 
aaa  vail;     tbanea  mnnlng  nortbaaatarly,    aeutbaaatarly  aad  aortbaaat- 
arly,    la  tba  praaant  amll,    to  a  point  aarkad  0  on  aald  plan;     tbenoa 
running  aoutbaaatarly  to  D,    tba  point  of  baglnnlag.     Hlprap  or  bal- 
laat aay  ba  dapoalted  vltbln  tba  location  of  aald  pile  vbarf,   aa 
abovn  In  aaotlon  oa  aald  plan.        Tbla  lloesa*  la  gractad  aubjeot  to 
tba  lava  of  tba  Oaltad  Stataa.      Tba  plaa  of  aald  vork,   auaberad  344 
la  on  flla   In  tba  offloa  of   aald  Ooaalaslon,    and  a  duplloata  of   aald 
plan  aoooapanlaa  tbla  Lloanaa,    and   la  to  ba  rafarrad  to  aa  a  part 
bareof.       Tba  aaeunt  of  tlda-vater  dlaplaoad  by  tba  vork  bareby 
authoriaed  aball  ba  aaoartalnad  by  aaid  Ooaalaalon,    and  ooapaDaatlon 
tbarafer  abali  ba  aada  by  tba  aald  Truataea  of  tba  latloaal  Itoek 
Truat,   tbalr  •uooaaaera,  aad  aaalgaa,  by  paying  lato  tba  traaaury  of 
tba  Ooaaonvealtb,   tblrty-aavaa  and  one-balf   (97  1/3)  oanta  for   aaab 
•ublo  yard  ae  dlaplaoad,   balag  tba  aaouat  haratoy  aaaaaaad  by  aald 
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(bnlaslen.   tb«  ••■•  to  b«  rtitrr*d  m»  •  oeaptai.tlon  fund  for  tb. 

fcwbor  of  Be.toa.       latlilac  l»  thl.  Lle«a..  tJaii  b.  «,  een«tru*(l 
u  to   Upalr  th«  l«c%l   rl(bt.  of  out  porooB.     Alt  Lloen..  .h.11 
bo  Told  ualooo  tbo  OMO  oad  tbt  Msoapoanac  ploo  oro  roeordod 
wltblB  OB*  Tti  fro.  tbo  dBto  btroof,   la  tbo  Roflotry  of  Doedi  for 
tbo  Oetiatr  of  Suffolk,      n  »iTlltS3  WHEMOr.    oald  CoaU.lon  on  fctor- 
woTO  oad  Public  Land*  bar*  be reus to   oot   tholr  baada  thli  twelfth 
day  of  Harob,   la  tb*  yoar  alaet*en  buadrod  and  alB*t**n.     John  I. 
Ool*     J**.*  B.    Bazt.r     nuiaa  S.   McBlary     Co«l..loa  on  ■at.r.ay* 

and   Public  Lacda. n^rob  10.   1919.     At  *1ot*s  o'clock 

aad  flftyoTcn  alsut**  l.«.      RacilTcd,    EBt*r*d  and  nta«ln*d.   " 


■luiiaoi 

•  t  ua 


oiiimi 

BMTTT 

RISK  a>- 


0.1. 


D.e.RiTKiu* 
Btaap  of 

the  laeuat 
of  1.50  oat 
afflzsd  to 
thl*  loctni- 

a*nt  and   •»• 
oanool ad. 


Wo.   John  BlgslBaoB  aad  Caa.l*  Hlrelaooa,   bl*  olf.,   la 
bar  right,   botb  of  Budore.   Oourtu  Aatrla,    Iralaad.   for  eonsldera- 
tloB  paid,   fraat  to   tb.  Olll*tt.  Saf.ty  Raaor  Oeapan,.   a  CorporatloB 
organltod  and  ozlotlac  uBd.r  and  by  Tlrtu.  of  tb*  la*,  of  tb*  8Ut* 
of  Dolawar*.   and  bavlng  a  umial  pl.o*  of  bu.la...  Id  Bo.too,    Suffolk 
fcuBty.    Ma.ucbu.ott.,    Bnlt*d  Stat*,  of  Aa.rloa.    *ltb  QOITaAW 
OOTtllAITS,    one  undlTld.d  half  part  or   *bar.  of   tb.  follo.lnc  do- 
wn bod  roal   ..tat.,   »li:      tb.  land  la  that  part  ott.ld  Bo.ton. 
oallod  teuth  BeitOD.    .Ituat.d  at   a  dJ«t«»o.  of  80  feet   BortbM.t- 
trly  frea  I..t  Sooead  Stro.t,    and  beundad   •outbw*.terly  on  land 
formerly  of  Tlaothy  Rlcb.    Se  fo.t;      oouth.a.t.rly  on  land  fora.rly 
of   th.  Beatb  Beaton  l.wolatlon  10  foot;     nortbM.terly  on  land 
foraerly  of  tllUaa  Oott.rMn.    38   f..t;      and  nortb*..t.rly  on  land 
foraorly  of  Qeorc  Brlnley.   10  fo.t.      Tbe  wutbM.t.rly  bound  b«lB( 
BO*  a  part  of   Oolton   Btr.et,    fora.rly  Orau'.  AlLy.      Together  with 
all   ay  rtiht.    tltl.  and   lnt.r..t    la  th.  f..  and  Mil   of    uld  Colten 
Btr.tt,    *ta.r.  It  abut,  upon   th.  aboT.  da.crlb.d  prul....     for  ay 
tltl.  aaa  d.ad.  froa  fllllaa  Loary  to  Hary  Ore«n.    datM  r.bruary  31. 
1453,    and  D.c.ab.r  30,    1859,    r.eorded  »lth  Suffolk   D*.d.,    Book  630, 
pag.  331,    and  Book  769,    pag.  370.    ra.p.etlT.ly,    Suffolk  Prebat. 
■o.    67185     Catato  of  Mary  Oro.n  and  Suffolk   Probat.  io.    73035     r.- 
tat.  of  J...1.  Meajncll.      Bald  preal...  .r.  h.r.by  oonreyed  .ubj.et 
to  th.  right,  of  pa.eageway  la  uld  d.ed.  ■nitlonw]  or  r.f.rrwl   to. 
TITRTBS  OUT  hand,  and   .aal.  thl.   thlrty-flr.t  day  of  Ootob.r,    1918. 
John  HlggiBUD     Caa.l.  HlgglnMn     and   Moh  a  ..al.      Signed  wid  8wl*l 
by  John  Hlgglnaon  and  Qa.Bl.  Blgginaoa  in  pro.onc*  of  fa.   BuBt.r 
Solicitor.  A..i.taat     S6   Obm  Mark.t    B.lfa.t   •».    Sondowl.     Solr. 
Balfa.t   Iraland     Belfa.t   Iraland  ...      Sl.t  day  of  Ootob.r,   1918. 
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Appendix  F—\\hter-Relatcd  Actiuties 


The  folloving  Appendix  supplements  Chapter  IVD  ('Jater- 
Related  Activities)  of  this  Final  EIR.   This  Appendix 
includes  information  addressing  the  following  topics: 

0  Wind  Conditions 

0  Wave  Conditions 

0  Wake  Conditions 

o  Wave  Attenuation  Facilities 

o  Potential  Maritime  Conflicts 


255   Technical  Appendices 


I 

I 


CLIPPERSHIP  WHARF  ' 

BOSTON,  MASS. 
PROPOSED  DEVELOPMENT: 

i 

WAVE,  WAKE  and  ATTENUATION  1 

ANALYSIS 


NOVEMBER  11,  1987 

Prepared  by:    Waterfront  Design  Associates 
Oceanographic  Studies,  Inc. 

Ronald  C.  Kollmeyer,  PhD 
Bruce  O.  Tobiasson,  PE 


OWNERSHIP  OF  THIS  DOCUMENT 


This  document,  the  ideas  and  original  designs  incorporated  herein,  as  an  instrument  of 
professional  service,  is  the  property  of  Waterfront  Design  Associates/Oceanographic  Studies, 
Inc.,  and  is  not  to  be  used,  in  whole  or  in  part,  for  any  other  project  without  the  written 
authorization  of  Waterfront  Design  Associates/Oceanographic  Studies,  Inc. 


256   Technical  Appendices 


CUPPERSraP  WHARF  Waterfront  Design  Associates  November  11.  1987 

Oceanograpblc  Studies,  Inc. 


WIND  WAVE  CLIMATE  ANALYSIS 


General 


Clippership  Wharf  is  located  within  the  middle  reaches  of  Boston  Harbor,  approximately  4.5 
miles  from  its  mouth  at  the  President  Roads  entrance  between  Deer  Island  and  Long  Island.  It  is 
an  exposed  wind  wave  location  for  waves  emanating  from  the  southeast  through  to  the 
northwest.  Winds  from  the  east  and  north  sectors  are  blocked  by  the  land.  The  pier  complex 
extends  close  to  the  channel  with  water  depths  in  excess  of  20  feet.  Due  to  these  depths 
surrounding  the  pier,  sizeable  waves  can  approach  during  storm  conditions.  The  main  wave 
threat  is  from  extra  tropical  cyclones,  or  hurricanes,  with  the  strongest  winds  coming  from  a 
southeasterly  direction.  This  wind  direction  will  produce  important  wave  fields  which  may  travel 
the  length  of  the  harbor  from  the  more  op>en  ocean  conditions  beyond  the  Deer  Island  entrance. 
There  is  no  way  to  predict  that  the  winds  from  a  hurricane  will  in  fact  blow  parallel  to  the  harbor 
channel  axis,  but  since  this  is  a  possibility  it  must  be  included  in  the  determination  of  the  design 
waves. 

The  object  of  this  study  was  to  determine  the  temporal  wave  climate  that  is  expected  to 
normally  exist  on  an  annual  basis  in  the  vicinity  of  the  proposed  Clippership  Wharf  site.  In 
addition,  the  extreme  waves  expected  to  visit  the  site  within  a  100  year  period,  including  extreme 
hurricane  wind  conditions,  were  also  determined.  This  is  an  important  aspect  to  proposing 
alternative  solutions  for  solving  any  existing  wave  problems  at  the  proposed  site  and  properly 
designing  the  system  to  withstand  the  expected  extreme  waves.  The  wave  heights,  periods,  their 
arrival  directions,  and  especially  how  often  they  may  occur,  are  important  economic 
considerations  of  the  problem.  Ultimately,  a  cost/benefit  ratio  should  be  established  in  order  to 
decide  which  wave  regimes  may  be  amehorated  within  financial  constraints  and  which  ones  may 
be  too  expensive  to  block  entirely  but  must  be  attenuated  to  some  extent.  The  approach  taken 
herein  is  to  examine  the  worst  case  to  be  expected  based  on  the  best  available  data.  Often,  the 
worst  case  produces  design  conditions  which  are  not  feasible  or  logical  criteria  on  which  to  base 
a  development  project.  Expense,  space  availability,  or  a  desire  to  protect  the  planned  facility  up 
to  an  arbitrary  limit  may  cause  a  reduction  in  the  level  of  acceptable  design  storm  intensity.  In 
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that  case,  shorter  storm  return  periods  with  their  commensurate  lower  wind  velocities,  wave 
heights,  and  flood  water  levels  should  be  contrasted  against  their  probability  of  occurrence  and 
the  damage  level  that  may  be  acceptable.  This  will  lower  initial  capitol  costs  while  increasing 
potential  future  costs  for  damage  repairs  and  insurance. 

This  report  is  a  summary  of  the  research  carried  out  It  is  intended  to  present  the  procedures 
followed  and  to  document  the  findings.  The  detailed  data  listings,  computer  program  output 
results,  and  wave  height  and  frequency  determinations  used  in  the  preparation  of  this  report  may 
then  used  as  the  quantitative  base  for  evaluating  wave  attenuation  requirements  and  computing  the 
loading  forces  on  the  structural  systems  proposed  for  Clippership  Wharf. 

Wave  vulnerability  for  the  proposed  site  stems  from  two  sources  referred  to  herein  as  the 
near  field  and  the  far  field.  The  near  field  source  consists  of  those  waves  which  can  be  locally 
produced  within  the  environs  of  Boston  Harbor.  This  area  is  shown  in  Figure  1.  Locally 
developed  waves,  produced  by  winds  from  the  southeast  through  the  northwest  directions  can 
produce  severe  sea  conditions  during  the  occurrence  of  extreme  winds.  The  far  field  source 
consists  of  those  waves  produced  by  winds  over  the  greater  distances  of  Massachusetts  Bay. 
These  Far  field  waves  are  expected  to  travel  from  the  direction  of  their  generation  and  into  Boston 
Harbor  towards  Clippership  Wharf  through  the  process  of  shallow  water  refraction.  These  Far 
field  waves  are  expected  to  be  long  period  and  with  considerable  height  out  in  Massachusetts 
Bay.  The  success  of  their  arrival  off  the  site  is  a  function  of  their  wave  lengths  and  direction  of 
initial  approach  from  the  Far  field  sector.  Due  to  the  refraction  and  energy  spreading  that  must 
take  place  as  they  travel  through  the  complex  entrance  to  Boston  Harbor  and  along  the  channel 
prior  to  their  arrival  at  Clippership  Wharf,  these  waves  will  be  reduced  to  low  heights.  Local 
knowledge  indicates  that  these  surge  type  waves  occur,  but  due  to  their  long  periods,  on  the 
order  of  10  seconds,  and  the  relatively  low  heights  of  approximately  2  feet,  these  waves  are  not 
considered  important  force  considerations  on  engineering  structures.  The  near  field  wave  regime 
therefore  appears  to  be  the  important  energy  element  for  consideration  in  the  design  of  the 
proposed  development  at  CUppership  Wharf. 

Two  analysis  were  carried  out  and  reported  on  herein.  They  include: 

1.  The  maximum  annual  waves  expected  at  the  site.  These  are  the  waves  that  will  have  to  be 
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ameliorated  in  order  to  provide  a  safe  and  comfortable  marina  basin  at  the  Clippership  Wharf. 

2.  The  extreme  wave  conditions  that  may  occur  in  the  area.  These  extreme  wind  and  wave 
conditions  represent  the  structural  design  criteria  needed  to  successfully  design  and  install  the 
marina  structures. 


Local  Wind  Conditions 

The  near  field  wave  systems  will  be  produced  on  a  temporal  basis  as  a  direct  function  of 
wind  direction,  velocity,  fetch  distance  over  which  the  wind  can  act  on  the  water,  and  water 
depth.  Since  the  interest  lies  in  the  maximum  wave  height  production  and  extreme  wave  fields 
which  may  occur,  an  analysis  was  first  made  of  the  historical  and  predicted  wind  climate  for 
Boston  Harbor.  Site  specific  wind  conditions  for  Clippership  Wharf  are  not  available.  Wind 
data  is  regularly  collected  at  Lx>gan  International  Airport,  approximately  one  nautical  mile  to  the 
east  of  Clippership  Wharf.  This  is  considered  close  enough  to  the  site  so  as  to  be 
representative  of  the  winds  that  will  occur  there. 

The  following  sources  were  used  to  determine  the  potential  maximum  wind  velocity  for  the 
purpose  of  predicting  the  extreme  near  field  wave  cUmate: 

1.  Comparative  Climatic  Data  for  the  United  States  through  1981.  National  Oceanic  and 
Atmospheric  Admin  (NOAA).  Monthly  average  and  maximum  wind  speeds,  Boston,  Mass. 

2.  Climatology  of  the  United  States  No.  90.  (1965-1974)  NOAA.  General  Logan 
International  Airport,  Boston,  Mass. 

3.  Frequency  and  Motion  of  Atlantic  Tropical  Cyclones.  NOAA  Technical  Report  NWS 
26,  March  1981. 

4.  Tropical  Cyclones  of  the  North  AUantic  Ocean,  1 87 1  - 1 980.  NOAA. 

5.  Extreme  Wind  Speeds  at  129  Stations  in  the  Contiguous  United  States,  National 
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Bureau  of  Standards  Building  Science  Series  118,  Department  of  Commerce. 

The  Comparative  Climatic  Data  for  the  United  States  through  1981  for  Boston  (revised  to 
1983)  has  been  recorded  over  a  25  year  period  and  reports  the  following  maximum  winds  on  a 
monthly  basis: 


Month 

Wind  dir. 

Highest  velocity 
knots 

Jan 

NW 

53 

Feb 

NE 

53 

Mar 

NE 

52 

Apr 
May 
Jun 

NW 

NE 

NW 

45 
43 

41 

Jul 

N 

40 

Aug 
Sep 
Oct 

SW 

s 

SE 

39 
49 

42 

Nov 

NE 

47 

Dec 

NW 

42 

Climatology  of  the  United  States  No.  90.  for  Logan  Airport  reports  on  a  10  year  maximum 
wind  collection  project  that  was  carried  out  from  1965  to  1974.  The  maximum  winds  measured, 
no  directions  are  given,  for  that  time  period  were  as  follows: 


Month 

Highest  velocity 
knots 

Jan 

53 

Feb 

49 

Mar 

48 

Apr 
May 
Jun 

37 
43 
30 

Jul 

30 

Aug 
Sep 
Oct 

39 

43 
31 

Nov 

47 

Dec 

41 

The  National  Bureau  of  Standards  Building  Science  Series  118.  Extreme  Wind  Speeds  at 
129  Stations  in  the  Contiguous  United  States.  U.S.  Department  of  Commerce,    Boston, 
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Massachusetts  1936-1977.  Data  given  as  corrected  speed  at  10  meters  of  elevation. 

Fastest  mile  wind  speed:    August  31,  1954,  SE  at  74  knots 
Next  fastest  recorded:        September  21,  1938,  S  at  69  knots 
Next  fastest  recorded:        August  8,  1958,  N  at  65  knots 
Next  fastest  recorded:        November  26,  1950,  SE  at  64  knots 
The  20  year  return  period  predicts  the  highest  wind  at  66.0  knots 
The  50  year  return  period  predicts  the  highest  wind  at  73.5  knots 
The  100  year  return  period  predicts  the  highest  wind  at  79.3  knots 
The  500  year  return  period  predicts  the  highest  wind  at  93.9  knot 

Maximum  wind  velocities  recorded  for  the  past  48  years,  up  to  1983,  which  excludes 
hurricane  Gloria,  show  that  maximum  one-minute  sustained  winds  have  reached  74  knots  (85 
mph).  The  publication  Frequency  and  Motion  of  Adantic  Tropical  Cyclones,  NOAA  Technical 
Report  NWS  26,  March  1981,  indicates  that  hurricane  conditions  can  occur  in  the  area,  with 
the  estimated  return  periods  for  winds  generated  by  tropical  cyclones  along  coastal 
Massachusetts  as  given  below: 

Winds  equal  to  or  greater  than  34  kts:    6  years 

Winds  equal  to  or  greater  than  64  kts:  14  years 

Winds  equal  to  or  greater  than  100  kts:  >  100  years 

Considering  only  direct  hits  on  the  Massachusetts  shoreline,  a  total  of  6  hurricanes  have 
arrived  since  1899,  with  the  latest  marginal  hurricane  "Gloria"  of  1985.  This  includes  three 
Category  1  hurricanes,  one  Category  2,  and  two  Category  3  hurricanes  along  with  hurricane 
Carol  which  was  a  Category  3  hurricane  but  travelled  parallel  to  the  coast,  some  50  miles 
inland.  These  are  shown  listed  below: 


MOrfEAR 

7/1916 
9/1938 
9/1944 
8/1954 
9/1954 
9/1960 
9/1985 


CATEGORY 

1 
3 

2 

(3) 

3 

1 

1 


NAME 


CAROL  (not  coastal) 

EDNA 

DONNA 

GLORIA 
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A  Category  1  hurricane  will  bring  sustained  winds  of  up  to  83  knots  (95  mph)  and  a  storm 
surge  of  4  to  5  feet  above  normal  water  levels.  The  arrival  of  a  Category  3  hurricane  will  be 
accompanied  by  sustained  winds  of  up  to  113  knots  (130  mph)  and  a  storm  surge  of  9  to  12 
feet  above  normal  levels.  The  1938  hurricane  is  classified  as  a  Category  3  hurricane.  The 
arrival  of  a  Category  5  hurricane  will  be  accompanied  by  sustained  winds  of  135  knots  (155 
mph)  and  greater.  This  is  the  upper  limit  to  the  Category  classification  and  any  hurricane  with 
winds  above  135  knots  is  considered  in  this  Category.  There  is  no  upper  hmit  set  for  the  wind 
velocity.  It  also  predicts  a  storm  surge  water  level  for  a  Category  5  hurricane  of  greater  than 
18  feet  above  normal.  There  are  no  records  for  the  coastal  U.S.  to  substantiate  that  prediction 
since  only  one  Category  5  hurricane  has  ever  arrived  since  accurate  records  have  been  kept 
from  about  1899.  That  hurricane  was  "Camille",  striking  the  Louisiana  and  Mississippi  coasts 
in  August  of  1969.  There  is  no  information  that  a  storm  of  this  intensity  has  ever  arrived  in  the 
vicinity  of  the  Massachusett's  shoreline. 

Tidal  information  was  provided  by  NOAA,  based  on  the  tide  gauge  in  Boston  Harbor  for 
the  1960-1978  tidal  epoch.  These  data  are  preliminary  at  this  time  and  subject  to  slight  changes 
when  finally  officially  published.  All  data  are  given  in  feet  above  the  Army  Corps  of  Engineers 
defined  "Boston  Lx)w  Water  datum"  (0.0) 


Highest  recorded  tide,  2/7/78  15.26 
Mean  high  water  (MHW)  9.93 

Mean  tide  level  (MTL)  5.16 

NGVD 1929  4.95 

Mean  low  water  (MLW)  0.39 

Boston  low  water  0.00  --  DATUM 


Water  level  datums  for  Boston  Harbor  can  be  confusing.  Mean  Low  Water  (MLW)  is  the 
common  datum  used  for  most  east  coast  areas.  However,  Boston  also  has  the  ACOE  defined 
Boston  low  water  datum,  and  in  addition,  the  Boston  City  Base  which  is  approximately  0.81 
lower  than  the  MLW  datum.  The  record  water  level  for  Boston,  recorded  during  the  previous 
1941-1959  tidal  epoch.  National  Ocean  Survey,  NOAA,  occurred  during  a  northeast  storm 
event  on  December  29,  1959  with  a  tidal  height  of  13.9,  in  this  case,  above  MLW  and  slightly 
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lower  than  that  recorded  for  the  1960-1978  tidal  epoch  of  14.87  MLW  as  shown  above.  Due 
to  rising  sea  levels,  the  latest  tidal  epoch  is  approximately  0.13  feet  above  the  previous 
1941-1959  epoch.  Boston  Harbor  has  a  mean  tide  range  of  9.5  feet  and  a  spring  range  of  Il.O 
feet  Other  high  water  levels,  which  were  recorded  during  previous  years  have  less  validity  due 
to  the  older  and  less  precise  methods  of  recording  are:  April  1851,  15.5  (MLW),  December 
1909,  15.2,  and  November  1898,  14.6.  It  is  interesting  to  note  that  the  highest  recorded  tide 
on  December  29,  1959  is  not  associated  with  a  hurricane  event,  and  the  February  7,  1978  event 
occurred  during  a  blizzard  with  winds  from  the  northeast  at  53  knots.  The  following  high 
water  return  periods  for  Boston  Harbor  in  the  vicinity  of  Clippership  Wharf  are  predicted  by 
the  ACOE  to  be  as  follows: 


Return  Period  SWL  Height  above 

years  MLW  in  feet. 


10  13.8 

50  14.6 

100  15.0 

500  15.8 


Any  existing  wave  crest  elevations  would  be  superposed  atop  of  these  levels.  The  wave 
crest  elevations  are  generally  considered  to  be  70  percent  of  the  actual  wave  height.  The  actual 
wave  heights  will  be  limited  to  no  more  than  77  percent  of  the  water  depth  or  they  will  break. 

Studies  carried  out  by  the  Federal  Emergency  Management  Agency  (FEMA),  Flood 
Insurance  Study  for  Boston  Massachusetts,  Suffolk  County,  April  1,  1982  give  maximum  100 
year  base  flood  water  levels  for  the  site  to  be  plus  10.0  feet  above  NGVD,  or  14.95  feet  above 
the  latest  MLW  elevation.  The  site  is  included  within  the  Boston  Inner  Harbor  A2  zone.  No 
wave  studies  have  been  carried  out  by  FEMA  within  Boston  Harbor  and  therefore  no  V  Zones, 
or  high  velocity  wave  zones  are  listed.  However,  contact  with  the  Boston  FEMA  office 
disclosed  that  a  wave  study  is  scheduled  to  be  accomplished  within  the  next  two  years  which 
will  most  certainly  result  in  the  establishment  of  V  Zones  within  the  harbor. 

Hurricanes  represent  the  greatest  wind  threat  to  Boston  Harbor.   Potentially  very  high 
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winds  and  extreme  wave  conditions  can  result.  The  data  from  48  years  of  wind  recording  as 
listed  in  the  National  Bureau  of  Standards  Series  1 1 8  does  not  indicate  that  Boston  has  ever 
experienced  the  greatest  wind  potential  from  arriving  hurricanes.  This  is  probably  because  of 
the  general  protection  the  harbor  location  enjoys  from  storms  traveling  north  along  the  Adantic 
coast.  These  storms  have  a  history  of  either  veering  seaward  just  to  the  south  of  Cape  Cod,  or 
traveling  overland  before  their  arrival  at  Boston.  In  eitiier  case,  the  most  extreme  wind 
condition  from  these  storms  has  apparentiy  never  been  experienced. 


Maximum  Annual  Wave  Height  Predictions 

An  effective  fetch  method  was  used  to  determine  the  wind  fetch  distances  from  a  direction 
of  135  to  315  degrees  true  for  the  proposed  Clippership  Wharf  Development  site.  Due  to  the 
narrowness  of  the  harbor  configuration,  the  effective  wind  fetch  is  less  than  the  available  over 
the  water  straight  line  fetch.  Following  the  procedures  of  the  Shore  Protection  Manual,  U.S. 
Army  Corps  of  Engineers,  Vol  I,  1984,  using  the  nine  small  angle  radial  method,  produces 
expected  fetch  distances  for  the  maximum  wind  directions.  Winds  from  the  southeast,  the 
potentially  strongest  wind  direction  with  a  large  op»en  fetch,  are  blocked  in  part  by  land  and 
shoreline  structures.  Extreme  waves  emanating  from  this  direction  are  discussed  in  the  section 
on  Extreme  Waves. 

Using  the  maximum  expected  annual  wind  values  by  direction,  available  effective  fetch 
distance  and  water  depth,  the  near  field  maximum  expected  annual  wave  climate  was 
determined.  All  wave  heights,  wave  lengths  and  periods  were  determined  by  a  digital 
computer  program  using  the  equations  given  in  the  Shore  Protection  Manual,  U.S.  Army 
Corps  of  Engineers,  Vol  I,  1984  for  transitional  depth  waves.  Solutions  were  obtained  for 
wave  periods,  wave  lengths,  the  highest  10  percent  of  expected  waves,  the  significant  wave 
height,  the  average  wave  height  and  the  most  frequent  height  The  location  where  the  near  field 
waves  were  determined  is  shown  on  Figure  1.  Appendix  A  contains  the  predicted  wave 
heights  for  Clippership  Wharf  for  various  directions  and  maximum  recorded  wind  velocities 
and  are  summarized  below. 
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Maximum  waves  normally  expected  to  occur  on  an  annual  basis 


Direction 

Hi 

ghest 

Significant 

Period 

degrees  T 

10 

%  ft. 

waves    ft. 

seconds 

158-180(SSE-S) 

3.5 

2.7 

2.5 

203(SSW) 

2.2 

1.8 

2.0 

225(SW) 

1.7 

1.3 

1.7 

248(WSW) 

1.6 

1.2 

1.6 

270(W) 

1.6 

1.2 

1.6 

293(WNW) 

2.2 

1.8 

2.0 

315(NW) 

2.8 

2.2 

2.1 

Since  the  above  waves  are  predicted  from  relatively  long  term  wind  data,  they  must  be 
considered  the  norm  for  any  particular  year.  Anomalous  years  will  occur  where  the  waves 
could  be  less  than  indicated,  as  well  as  greater  than  that  shown. 


Wave  Climate  Histograms 

The  percentage  of  occurrence  of  wind  velocities  from  each  22.5  degree  sectors  (ie,  SSE, 
S,  SSW,  etc.)  for  January  through  December  were  determined  from  the  wind  summaries  cited 
above.  Wind  velocity  categories  included:  0-10  knots,  11-16  knots,  17-21  knots,  22-27  knots, 
28-33  knots,  34-40  knots  and  the  maximum  wind  velocities  for  each  month.  These  data  were 
further  combined  to  produce  wind  data  for  tri-monthly  periods,  representing  the  expected  25 
year  mean.  These  tri-monthly  wind  summaries  were  then  used  to  produce  average  wave 
climates  for  Clippership  Wharf  for  each  of  the  periods  starting  with 
December- January-February. 

Four,  tri-monthly  periods  of  data  were  prepared  in  order  to  produce  histograms  of  locally 
produced  wind  wave  conditions  at  Clippership  Wharf.  The  data  used  in  preparing  these 
histograms  included  the  wave  height  predictions  shown  in  Appendix  A  and  the  frequency  of 
occurrence  of  the  wind  specific  conditions  described  above.  The  resulting  tri-monthly 
histograms  are  shown  as  Figures  2  through  5.  These  histograms  show  the  percentage  of  time 
for  each  tri-monthly  period  that  wave  heights  are  normally  expected  to  be  less  than  given 
values.  Since  these  waves  are  predicted  from  long  term  wind  data,  they  must  be  considered  the 
norm  for  any  particular  year.  Anomalous  years  will  occur  where  the  waves  could  be  less  than 
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Figure  2. 


Figure  3. 
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Figure  5. 
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indicated,  as  well  as  greater  than  that  shown. 

The  histograms  provide  information  on  the  frequency  of  occurrence  of  wave  heights  and 
periods  during  an  average  year  in  the  vicinity  of  the  marina  site.  Figure  2  for  the  period  of 
December- January-February  indicates  that  the  maximum  wave  expected  is  2.8  feet  in  height 
and  will  occur  less  than  0. 1  percent  of  the  time.  Important  waves,  with  heights  greater  than 
1.5  feet,  will  occur  for  at  least  3.0  percent  of  the  time,  with  waves  less  than  0.5  feet  occurring 
for  approximately  52  percent  of  the  time.  In  general,  waves  of  0.5  feet  or  less  are  not 
considered  to  be  important  waves  for  the  marina.  The  percentage  of  occurrence  of  the  waves 
which  are  greater  than  1.0  feet  in  height  dictates  the  amount  of  protection  that  would  be  desired 
for  the  proposed  site.  The  histogram  for  March- April-May,  Figure  3  ,  shows  the  time  period 
lengthening  for  waves  less  than  0.5  feet  in  height  to  58  percent,  with  waves  of  1.5  feet 
occurring  less  than  1.0  percent  of  the  time  through  May,  while  the  maximum  wave  height 
normally  expected  drops  only  to  2.7  feet.  The  calmer  periods  of  June-July-August,  Figure  4, 
shows  continued  diminishment  in  the  higher  wave  height  percentages,  and  the  maximum 
expected  wave  has  dropped  to  2.1  feet  Waves  of  less  than  0.5  feet  occur  more  than  61  percent 
of  the  time,  with  waves  of  1.5  feet  or  greater  present  for  only  0.5  percent. 
September-October- November,  Figure  5,  shows  a  return  to  less  calm  conditions  with  the 
highest  wave  normally  expected  at  3.5  feet  Waves  greater  than  1.5  feet  now  occur  for  at  least 
2.0  percent  of  the  time  with  the  percent  occurrence  of  the  0.5  foot  or  less  waves  dropping  to  52 
percent.  On  average,  during  an  expanded  boating  season  of  March  through  November,  waves 
greater  than  1 .0  feet  are  present  only  10  percent  of  the  time. 

The  relatively  low  wave  conditions  for  the  proposed  marina  site  indicates  that  only  limited 
wave  protection  is  generally  required  for  most  of  the  time.  However,  the  exception  will  be 
when  the  maximum  waves  occur  during  on  those  several  days  indicated  during  each 
tri-monthly  periods.  The  2.7  to  3.5  foot  waves  are  large  enough,  although  infrequent,  to 
potentially  cause  boat  and  dock  damage  within  the  marina  if  left  unattenuated. 

A  wave  period  histogram.  Figure  6,  was  also  prepared  for  the  boating  season  of  March 
through  November.  The  histogram  shows  that  normally  expected  waves  will  have  maximum 
periods  of  only  2.5  seconds,  and  slightly  more  than  99  percent  of  the  time  the  waves  will  have 
periods  no  greater  than  2.0  seconds.    A  1.5  second  or  less  period  wave  will  occur  for 
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approximately  95  percent  of  the  time.  These  findings  are  significant  as  they  relate  to  potential 
wave  attenuation  by  the  use  of  floating  breakwater  structures.  In  general,  these  floating  wave 
attenuators  work  best  on  waves  with  periods  of  less  than  3.0  seconds  which  is  certainly  the 
case  for  Clippership  Wharf. 


CUPPERSHIP  WHARF  -  PERIOD  HISTOGRAM 
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Figure  6. 

Extreme  Waves 

The  prediction  of  the  wave  heights  and  periods  produced  from  hurricane  or  near  hurricane 
winds  blowing  over  shallow  water  with  reduced  fetch  distances  remains  to  be  fully 
substantiated.  Few  if  any  verification  comparisons  during  intense  hurricanes  have  been  carried 
out  in  the  field  for  the  commonly  accepted  equations  given  in  the  Army  Corps  of  Engineers 
(ACOE),  Shore  Protection  Manual,  Vol  I,  1984,  and  used  in  the  analysis  herein.  The 
prediction  equations  used  for  these  short,  narrow  fetch  distances  and  extremely  high  winds  are 
known  to  over  predict  in  terms  of  wave  height.  The  determination  of  the  proper  fetch  distance, 
as  well  as  the  value  of  the  air  stability  factor  to  be  used  can  greatly  influence  the  wave  height 
predictions  with  variations  as  great  as  20  percent.  However,  these  ACOE  equations  remain 
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the  best  predictors  available  for  the  purposes  of  engineering  design  along  the  shore. 

As  listed  above,  the  20  year  return  period  will  produce  maximum  wind  gusts  for  greater 
than  one  minute  of  approximately  66  knots  at  Boston.  The  50  year  return  period  will  produce 
maximum  wind  gusts  for  greater  than  one  minute  of  approximately  74  knots  at  Boston.  For 
the  100  year  return  period,  maximum  wind  gusts  for  greater  than  one  minute  of  approximately 
80  knots  are  predicted.  Winds  at  Boston  have  a  recorded  maximum  of  74  knots  from  the 
southeast.  High  wind  velocities  require  some  time  duration  in  order  to  build  the  larger  seas. 
The  predictions  of  at  least  one  minute  wind  gusts  must  be  extended  to  an  assumption  of 
sustained  winds  at  these  higher  velocities,  at  least  sustained  long  enough  to  develop  a  fully 
arisen  sea  within  the  limitations  of  the  fetch  distances.  In  a  manner  similar  to  FEMA,  it  is  also 
assumed  that  the  100  year  flood  levels  are  coincident  with,  and  have  the  same  storm  condition 
source  as  the  100  year  wind  and  waves,  producing  water  levels  of  15.0  feet  above  MLW. 
Similarly,  using  the  ACOE  water  level  predictions,  as  amended,  the  50  year  storm  produces 
water  levels  of  14.6  above  MLW  and  approximately  14.1  for  the  20  year  storm. 

For  the  purpose  of  establishing  potential  design  waves,  a  wave  height  and  period 
prediction  analysis  was  carried  out  for  the  20,  50  and  100  year  return  period  winds  and  water 
levels.  This  will  then  eventually  allow  decisions  to  be  made  as  to  the  cost  effectiveness  versus 
risk  analysis  in  the  selection  of  an  acceptable  design  wave  for  the  project.  Appendix  A  also 
includes  the  extreme  wave  height  predictions  using  air  stability  factors  of  0.9,  1.0  and  1.1. 
This  range  of  air  stabiUty  factors  spans  a  plus  or  minus  air/water  temperature  differential  of  10 
degrees  F.  It  is  not  possible  to  predict  what  the  air  or  water  temperatures  may  be  during  these 
high  wind  events.  The  practices  suggested  by  he  ACOE  is  that  if  actual  data  are  not  available, 
the  the  more  conservative  air  stability  factor  of  1.1  should  be  used. 

Design  criteria  stated  in  the  ACOE,  Shore  Protection  Manual,  Vol  n,  1984,  states  that  the 
highest  10  percent  of  the  waves  should  be  used  as  the  design  waves.  However,  the 
Department  of  the  Navy,  Naval  Facilities  Engineering  Command,  Coastal  Protection,  Design 
Manual  26.2,  1982,  states  that  the  significant  wave  heights  should  form  the  design  waves.  As 
can  be  seen  from  the  data  listed  in  Appendix  A,  this  presents  somewhat  of  a  problem  in 
deciding  the  design  wave  height.  The  highest  10  percent  of  the  waves  for  an  air  stability  factor 
of  0.9  is  the  same  as  the  significant  wave  height  for  an  air  stabiUty  factor  of  1.1.  On  one  hand, 
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considering  hurricanes  and  the  warm  air  generally  associated  with  them  the  ACOE  guidance  of 
using  the  highest  10  percent  for  an  air  stability  factor  of  0.9  looks  acceptable.  On  the  other 
hand,  their  guidance  is  also  that  in  the  absence  of  temperature  information,  a  1.1  air  stability 
factor  should  be  used.  In  that  case  the  U.S.  Navy  criteria  of  the  significant  wave  height 
appears  more  reasonable  than  the  highest  10  percent  of  the  ACOE.  A  conservative  approach  is 
taken  herein  and  therefore,  the  predicted  significant  wave  heights  for  an  air  stability  factor  of 
1.1  are  considered  to  be  the  highest  waves  in  this  case.  One  can  make  arguments  for  either 
approach,  but  fortunately,  the  same  unrefracted  design  wave  emerges  as  the  obvious  choice  in 
both  cases. 


Wave  Refraction  Analysis 

Some  travel  and  bathymetric  refraction  will  occur  as  the  extreme  waves  approach  the 
shoreline  site  location.  There  may  be  a  some  reduction  in  wave  heights  as  well  as  changes  in 
their  arrival  directions.  This  must  be  considered  before  the  fmal  design  waves  are  established. 
A  wave  will  undergo  bathymetric  refraction  if  it  is  traveling  in  water  depths  which  are  less  than 
one-half  of  its  wave  length.  The  more  shallow  the  water,  the  greater  will  be  the  effects  of 
refraction.  Furthermore,  as  waves  are  refracted,  a  loss  of  wave  height  occurs.  The  greater  the 
amount  of  refraction,  the  greater  will  be  the  loss  in  wave  height.  The  site  of  Chppership  Wharf 
lies  very  close  to  the  deep  water  channel  of  Boston  Harbor.  Shoaling  is  rapid  as  the  waves 
directly  approach  the  pier  site  and  little  significant  refraction  is  expected  to  occur  especially  with 
the  shorter  period  waves.  Most  of  the  wave  energy  arriving  at  the  site  enters  directiy  with  little 
change.  However,  those  largest  waves  from  the  southeast  and  south-south  east  do  not  have 
direct  access  to  the  site.  In  order  to  evaluate  their  arrival  impact  on  the  site,  their  refraction 
tendencies  in  the  vicinity  of  Clippership  Wharf  must  be  examined.  In  addition,  those  waves 
from  the  northwest  and  west-northwest  will  arrive  from  a  direction  more  closely  parallel  with 
the  channel  and  the  shoaling  isobaths.  They  have  direct  access  to  the  site  by  passing  beneath 
the  pile  supported  piers  lining  the  shore  to  the  nortiiwest.  Even  though  these  waves  have 
relatively  short  periods,  their  refractive  tendencies  must  also  be  examined  in  order  to  determine 
if  the  shoal  water  along  the  shore  will  affect  their  trajectories. 

To  accomplish  the  refraction  analysis,  tiie  predicted  extreme  waves  from  the  southeast, 
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south-southeast,  west-northwest,  and  northwest  were  refracted  from  deep  water  towards  the 
proposed  site  using  the  Delaware-Dobson  wave  refraction  program.  Environmental  Prediction 
Research  Facility,  U.S.  Navy,  Monterey  Ca.,  1975,  and  a  digital  computer.  The  object  of  the 
wave  refraction  study  was  to  determine  the  pattern  in  which  these  waves  arrive  in  the  vicinity 
of  the  site.  That  pattern  includes  their  heights  upon  arrival,  the  energy  concentration  or 
spreading,  and  the  angle  that  they  make  with  the  shoreline  or  any  proposed  or  existing 
structures.  The  wave  refraction  program  traces  each  wave  orthogonal  (a  line  perpendicular  to 
the  crest  of  the  wave  in  the  direction  of  its  travel)  from  its  source  to  its  final  breaking  point  with 
a  continuous  monitoring  of  wave  height  and  wave  length  alterations  along  its  travel  path.  Their 
heights  can  be  altered  by  the  amount  of  refraction  and  by  bottom  friction,  with  some  height 
increases  possible  depending  on  the  bottom  shoaling  conditions.  In  general,  the  longer  their 
refracted  travel  paths  and  the  greater  their  directional  refraction  away  from  their  down-wind 
direction,  the  lower  will  be  their  arrival  heights.  The  spreading  of  the  orthogonal  lines 
indicates  wave  crest  divergence  and  commensurate  wave  height  diminishment.  Convergence 
of  the  orthogonals  indicates  wave  height  increases.  The  actual  arrival  direction  and  heights  of 
these  extreme  waves  have  important  implications  on  the  performance  and  integrity  of  any 
proposed  structures  at  the  site. 

For  the  purposes  of  the  wave  refraction  diagrams,  the  water  level  was  assumed  to  be  an 
average  of  plus  14  feet  above  MLW  or  15  feet  above  Boston  City  Base  for  the  extreme  waves 
from  the  southeast  and  south-southeast.  For  those  extreme  waves  from  the  west-northwest 
and  northwest,  mean  low  water  depths  were  used.  Extreme  wind  stress  from  these  westerly 
directions  would  be  expected  to  prevent  any  significant  tidal  rise,  and  the  use  of  more  shallow 
water  conditions  allows  a  more  critical  examination  of  any  refraction  tendencies  of  these  shorter 
period  waves.  In  addition,  in  order  to  more  thoroughly  investigate  the  extreme  waves  from  the 
southeast  and  south-southeast,  a  second  set  of  refraction  diagrams  were  prepared  for  mean  low 
water  conditions.  This  would  be  a  highly  unusual  condition,  however,  due  to  the  wave  heights 
and  the  damage  that  they  can  do,  it  appears  necessary  to  explore  this  potential  occurrence. 
Figure  7  shows  the  computer  produced  chartlet  on  which  the  wave  refraction  diagrams  are 
plotted.  It  indicates  the  general  shoreline,  pier  locations,  the  channel  edge,  and  the  proposed 
Clippership  Wharf  marina  site.  Pier  1,  immediately  to  the  southeast  is  a  closely  spaced  pile 
supported  structure.  Wave  energy  may  pass  beneath  the  pier  and  was  therefore  considered  to 
offer  no  wave  protection.  The  next  piers  to  the  southeast.  Pier  3  and  Pier  4  (not  shown  except 
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Figure  7. 
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for  the  comer  of  pier  3)  have  granite  cores  and  were  therefore  considered  to  afford  some  wave 
blocking  protection. 

A  total  of  86  wave  refraction  orthogonals  for  various  periods,  water  depths,  and  source 
directions  were  followed  towards  the  site.  The  diagrams  prepared  are  shown  as  Figures  8 
through  13.  Figure  8  shows  the  wave  refraction  diagram  for  the  extreme  waves  arriving  from 
the  southeast.  For  the  most  part  these  waves  will  by-pass  the  site  during  high  water 
conditions.  Lateral  spreading  of  the  wave  energy  along  the  passing  crests  will  produce  short 
period  surge  like  conditions  within  the  marina,  but  the  extreme  wave  heights  will  not  be 
experienced.  Even  if  a  low  water  condition  should  anomalously  occur.  Figure  9  for  mean  low 
water  depths  indicates  that  although  significant  refraction  may  take  place  bringing  greater 
amounts  of  wave  energy  into  the  site,  the  spread  of  the  orthogonals  indicates  the  waves  will 
reduce  in  height  by  approximately  70  percent  as  they  arrive  at  the  outermost  part.  Under  any 
tidal  condition,  extreme  waves  from  the  southeast,  considered  to  be  the  largest  expected  in  the 
harbor,  do  not  appear  to  pose  a  severe  threat  to  the  site. 

Waves  from  the  south-southeast,  the  next  highest  waves  expected  in  the  harbor,  can  enter 
the  outermost  portion  of  the  marina  during  high  water  conditions  as  shown  on  Figure  10.  Only 
a  slight  spreading  of  the  orthogonals  appears  to  take  place  and  essentially  these  waves  will 
arrive  at  full  height  at  the  entrance  of  the  marina.  The  situation  does  not  significantly  change 
with  anomalously  low  tide  levels  due  to  the  shorter  period  of  these  waves  as  shown  on  Figure 
11.  They  are  not  strongly  controlled  by  the  shallower  depths  in  this  case  and  basically  still 
only  affect  the  entrance  area  with  their  full  heights.  The  remaining  water  area  within  the  site 
will  experience  some  significant  waves  all  the  way  to  the  shoreline  due  to  spreading  of  the 
entering  wave  energy  along  the  crest.  The  amount  of  energy  spreading  and  the  size  of  the 
waves  further  inside  the  site  would  have  to  be  determined  by  a  diffraction  analysis,  however,  it 
is  obvious  that  these  sizeable  waves  should  be  blocked  if  possible  before  they  can  gain  entrance 
to  the  site. 

Figures  12  and  13  show  extreme  wave  arrivals  from  the  west-northwest  and  the  northwest 
respectively.  Due  to  their  short  periods,  little  refraction  along  the  shoreline  is  observed  and  the 
waves  basically  arrive  from  the  directions  of  the  wind  that  produced  them.  The  shoal  water 
conditions  along  the  pier  ends  and  closer  inshore  does  not  produce  any  wave  height  reduction 
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Figure  8. 


277   Technical  Appendices 


CLIPPERSHIP  WHARF  REFRACTION 


4.0  sec.  waves,  1 35  deg  T 


Figure  9. 
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Figure  10. 
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Figure  11. 
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Figure  12. 
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Figure  13. 
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due  to  refraction  and  the  waves  arrive  at  the  site,  passing  through  pile  supported  piers,  with  full 
height.  This  would  also  be  the  situation  for  waves  from  the  south  and  southwest  sectors  which 
will  arrive  directly  at  the  site  and,  in  the  case  of  waves  from  the  southwest,  travel  the  full  length 
of  the  marina. 


Design   Waves 

For  the  structural  design  problem,  the  question  of  extreme  design  wave  conditions 
remains.  The  design  wind  velocities  have  been  determined  for  the  several  return  periods  with 
the  wind  velocities  assumed  possible  from  any  direction.  From  the  directions  of  north  through 
east  to  the  east-southeast,  protection  is  afforded  by  the  land  areas.  The  only  consideration  in 
that  case  relates  to  the  wind  loading  on  the  structural  components  of  the  marina.  This  loading 
will  be  derived  from  the  wind  action  on  the  components  themselves  and  from  the  loading 
transmitted  from  the  boats  moored  within  the  marina.  Under  certain  conditions,  this  wind 
loading  on  high  profile  boats  may  be  much  greater  than  the  wave  loading.  Careful 
consideration  must  be  given  to  this  wind  loading  when  the  force  computations  are  carried  out 
relative  to  pile  and  other  structural  support  design. 

After  consideration  of  the  above  data,  the  extreme  design  waves  for  Clippership  Wharf  are 
assumed  to  be  as  shown  in  the  table  below  for  the  projected  wind  return  periods.  The  table 
includes  those  direct  arriving  unrefracted  waves,  as  well  as  those  waves  from  the  southeast 
sector  which  have  undergone  bathymetric  refraction. 

Extreme  design  waves  expected  to  arrive  at  the  site  of  Clippership  Wharf. 


20  year 

return 

50  year 

return 

100  year 

return 

Dir. 

Wave  ht. 

Period 

Wave  ht. 

Period 

Wave  ht. 

Period 

deg.T 

in  ft. 

sec. 

in  ft. 

sec. 

in  ft. 

sec. 

135 

1.9* 

3.8 

2.2* 

4.0 

2.4* 

4.1 

158 

4.5* 

3.0 

5.2* 

3.2 

5.7* 

3.3 

180 

3.8 

2.7 

4.4 

2.9 

4.8 

3.0 

203 

3.3 

2.5 

3.8 

2.6 

4.1 

2.7 

225 

2.5 

2.0 

2.8 

2.1 

3.1 

2.2 

248 

2.3 

1.9 

2.6 

2.0 

2.9 

2.1 

270 

2.3 

1.9 

2.6 

2.0 

2.9 

2.1 
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293 

3.3 

2.5 

3.8 

2.6 

4.1 

2.6 

315 

2.9 

2.3 

3.3 

2.4 

3.7 

2.5 

*  means  wave  heights  at  the  outer  one-third,  channel  direction,  of  the  marina  site. 

As  can  be  seen  from  the  above  data,  very  large  waves,  approximately  four  foot  and 
greater  may  enter  the  marina  under  a  20  year  storm  return  period  scenario.  Waves  of 
approximately  three  feet  may  flood  the  entire  length  of  the  marina  area  from  the  northwest.  For 
the  50  and  100  year  return  periods,  these  figures  increase  to  approximately  five  and  four  feet, 
and  six  and  five  feet  respectively.  Some  form  of  extreme  wave  protection  appears  to  be 
required. 

Conclusions 

1.  The  maximum  normal  wave  climate  developed  for  the  site  indicates  that  under  average 
annual  wind  conditions,  the  site  will  experience  only  short  periods  that  the  waves  will  have 
important  effects  on  the  boats  and  dock  system.  However,  those  few  episodes  of  the  higher 
maximum  winds  during  a  normal  year,  coupled  with  the  open  exposure  of  the  proposed  site  to 
the  northwest,  suggests  that  if  a  viable  marina  is  to  exist  at  the  site,  wave  attenuation  around  the 
perimeter  will  be  required. 

2.  The  site  is  directly  exposed  to  the  south  through  the  northwest.  Extreme  winds  can 
produced  large  damaging  waves  which  can  enter  most  parts  of  the  site.  In  addition,  those 
extreme  waves  from  the  south-southeast  can  reach  at  least  the  outermost  part  of  the  marina  with 
some  of  the  highest  waves  generated  under  a  given  storm  return  period  scenario.  If  a  marina  is 
to  survive  these  extreme  conditions,  a  considerable  amount  of  wave  protection  will  have  to  be 
afforded  the  site. 
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BOAT  WAKE  WAVES 


General 

Boston  Harbor  is  a  busy  commercial  port.  Large  tankers,  freighters,  military  ships,  tugs, 
barges,  commuter  boats,  and  fireboats  are  prevalent  and  create  a  multiplicity  of  wake 
conditions.  A  detailed  water  traffic  analysis  has  not  been  conducted  adjacent  to  the  proposed 
site  of  the  Clippership  Wharf.  However,  the  occurrence  of  wakes  is  a  certainty,  the  frequency 
of  that  occurrence  is  the  unknown  at  this  time. 

The  location  of  the  east  channel  edge  is  approximately  180  feet  southwest  of  the  proposed 
marina  entrance  location  and  dock  system.  The  channel  edge  acts  as  a  limiter  to  some  degree 
for  water  traffic  of  the  higher  speed  vessels  passing  the  marina  site  due  to  the  shallows  just  to 
the  north  of  the  site.  Most  traffic  would  normally  be  further  offshore  in  the  deeper  waters  of 
the  channel,  however,  for  the  purpose  of  analysis  it  will  be  assumed  that  any  wake  producing 
craft  may  pass  as  close  as  1 80  feet  from  the  marina  site. 


Potential  Wake  Production 

No  vessel  traffic  analysis  has  been  conducted  for  the  area.  The  exact  type,  size  and 
frequency  of  boat  and  ship  passage  past  the  marina  site  is  unknown.  There  are  a  number  of 
marinas  within  Boston's  inner  harbor  which  are  expected  to  create  significant  recreational  boat 
traffic  past  Clippership  Wharf.  For  the  purpose  of  this  analysis,  only  general  speculation  on 
traffic,  along  with  an  examination  of  generic  hull  types  is  included. 

The  medium  to  large  recreational  sailboats,  considered  to  be  displacement  type  hulls,  are 
usually  capable  of  motoring  at  6  knots  and  in  some  cases  slightly  higher.  Their  hulls  are 
designed  for  efficiency  at  these  speeds  and  significant  wakes  are  usually  not  created  as  they 
travel  near  the  marina  site.  The  medium  to  large  sized  recreational  power  boats  which  visit  the 
harbor  or  are  home-ported  there,  are  for  the  most  part  of  the  planing  hull  variety.  There  are 
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many  noted  exceptions  to  this  in  the  form  of  the  "trawler"  type  displacement  hulls.  The  planing 
hull  type  power  boats  are  designed  for  efficiency  at  the  higher  speeds.  When  these  boats  are  in 
a  full  planing  mode,  only  moderate  wakes  are  generally  produced.  When  they  are  traveling 
below  their  planing  speed,  the  hull  configurations  are  such  that  significant  wakes  are  produced 
when  traveling  at  speeds  of  between  6  and  10  knots.  The  trawler  type  displacement  hulls  are 
generally  designed  to  be  most  efficient  between  6  and  8  knots,  which  places  them  in  the 
category  of  sailboats  as  far  as  wake  wave  production.  There  is  a  notable  exception  to  this 
when  these  hulls  are  driven  at  speeds  of  10  knots  and  greater.  Their  efficiency  drops 
significantly  and  their  wake  waves  can  become  quite  large. 

The  commercial  fishing  fleet  in  the  harbor  are  of  the  displacement  hull  variety  and  produce 
wakes  similar  to  the  recreational  trawler  type  hulls.  They  have  powerful  engines  and  are 
designed  for  high  sea  use.  They  are  capable  of  reaching  speeds  of  12  knots  and  in  some  cases 
even  higher  depending  on  their  loads.  At  these  speeds,  very  damaging  wakes  can  be 
produced. 

The  larger,  200  to  700  foot  long  and  greater,  freighters,  tankers  and  barges  visiting  the 
inner  harbor,  generally  move  through  the  outer  harbor  at  moderate  speeds  of  10  knots  and  less. 
Their  hulls  are  designed  for  efficiency  at  these  speeds  and  wake  production  is  minimal. 

The  tug  boats,  fire  boats,  sightseeing  boats,  and  water  shuttles  prevalent  throughout  all 
parts  of  the  harbor  often  travel  in  excess  of  10  knots.  Their  powerful  engines,  coupled  with 
their  hull  shapes,  probably  produce  the  largest  wakes  within  the  harbor  and  would  also  tend  to 
travel  closer  to  the  channel  edge.  It  is  believed  to  be  these  craft  that  will  provide  the  greatest 
wake  wave  problems  for  the  Clippership  Wharf. 


Wake  Heights  and  Periods 

An  analysis  was  carried  out  relative  to  the  production  of  boat  wakes  derived  from 
displacement  huU  type  vessels.  These  hull  types  have  the  potential  for  producing  the  highest 
wake  waves,  particularly  if  operated  at  the  higher  speeds.  The  computer  program  OSLWAKE 
was  used  to  predict  the  wake  wave  period,  wave  length  and  maximum  supportable  wave  height 

286   Technical  Appendices 


CUPPERSHIP  WHARF 


Waterfront  Design  Associates 
Oceanograpllic  Studies,  Inc. 


November  11.  1987 


for  given  water  depths.  It  is  based  on  wakes  being  produced  as  deep  water  waves,  which 
means  that  the  wave  lengths  of  the  traveling  wakes  are  equal  to  or  less  than  twice  the  water's 
depth.  These  wake  waves  leave  the  boat's  hull  and  travel  in  a  direction  approximately  35 
degrees  to  the  right  and  left  of  the  boat's  course  line.  Due  to  the  angle  of  wake  departure  from 
the  boat's  hull,  these  wakes  will  arrive  at  the  marina  site  at  an  angle  and  having  traveled  a 
greater  distance  than  just  the  boat's  closest  point  of  passage  past  the  site.  The  computer 
program  OSIiWAKE  was  operated  for  water  depths  of  35  feet,  typical  channel  depths,  and 
boat  speeds  of  up  to  15  knots.  Figure  14  shows  the  computer  output  of  the  program.  Wake 
periods  produced  range  from  0.8  seconds  to  4.2  seconds  for  the  higher  speed  boats.  The 
program  indicates  the  maximum  supportable  wave  heights,  but  these  are  unlikely  to  occur.  The 
actual  wake  wave  heights  that  may  be  produced  relates  to  specific  hull  designs.  For  purposes 
of  estimating  possible  wake  wave  heights,  the  data  provided  by  Sorenson,  R.M.,  "Water 
Waves  Produced  by  Ships",  Proceedings  American  Society  of  Civil  Engineers.  WW-2,  Vol 
99,  1973,  are  useful: 

Water  Wake  Waves  Produced  by  Various  Surface  Craft 


Vessel 
type 

Length 
feet 

Draft 
feet 

Water 
depth 

Speed 
knots 

Distance  fr.  Travel 
100  ft       500  ft 
Height  remain  ft 

Cabin 
Cruiser 

23 

1.7 

40 

6 
10 

0.7 
1.2 

0.4 
0.8 

Coast 

Guard 

Cutter 

40 

3.5 

38 

6 
10 

14 

1.0 
1.5 
2.4 

0.6     . 

Tug 
boat 

45 

6.0 

37 

6 

10 

0.6 

1.5 

0.3 
0.9 

Fire 
boat 

100 

11.0 

39 

6 

10 

14 

0.4 

1.7 
3.1 

0.2 
1.0 
2.6 

Barge 

263 

14.0 

42 

10 

1.4 

0.7 

Tanker 

504 

28.0 

56 

14 

1.5 

From  the  data  shown  above,  a  tug  boat  traveling  north  near  the  east  edge  of  the  channel  at 
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UAKES  PRODUCED  UILL  TRAVEL  IN  A  DIRECTION  ♦  m  -  35.27  DEGREES  RELATIVE  TO  THE  BOAT  COURSELINE.  VALUES  SH(M^  FOR; 
FROUDE  NO.  OF  GREATER  THW  1  ARE  NOT  VALID.  UAKE  WJE  HEIGKTS  UILL  BE  GWEW^ED  BY  HULL  DESIGN.  MAXIMIH  SUPPORTABL 
UAKE  WAVE  HEIGHT  SHOUN  IS  FROM  STOKES  THEORY  USING  A  1/7  STEEPNESS  RATIO  OR  A  UATER  DEPTH  LIMIT  OF  1/1.3.  HIGHER  U 
UILL  BREAK  m  REFOiW  RESULTING  IN  LONGER  UAWE  LENGTHS  AND  LOUER  HEIGHTS.  1 

BMT  SPEED  IS  SHa*<  IN  KNOTS,  UWE  LENGTHS  AND  HEIGHT  ARE  IN  FEET,  PERIOD  IN  SECONDS.  1 

BOAT       UATER       FROUDE       STERN  IkWE       WKE  IWJE       UAKE  l*WE       (V«  SUPPORTABLE 
SPEED      DEPTH       NUMBER  LENGTH  LENGTH  PERIOD  UAVE  HEIGHT 

3.0  35.0  .15  5.5  3.7  .8  .5 

4.0  35.0  .20  9.0  6.0  1.1  .9 

5.0  35.0  .25  14.0  9.3  1.3  1.3 

4.0  35.0  .30  20.5  13.7  1.6  2.0 

7.0  35.0  .35  27.5  18.3  1.9  2.6                                                              , 

8.0  35.0  .40  36.0  24.0  2.2  3.4 

9.0  35.0  .45  45.5  30.3  2.4  4.3 

10.0         35.0  .50  56.0  37.3  2.7  5.3  , 

I 
11.0         35.0  .55  68.0  45.3  3.0  6.5  I 

12.0  35.0  .60  81.0  54.0  3.2  7.7 

13.0  35.0  .65  96.5  64.3  3.5  9.2                                                              \ 

14.0  35.0  .70  114.0  76.0  3.9  10.9 

15.0  35.0  .75  135.5  90.3  4.2  12.9                                                              1 


Figure  14. 
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CLIPPERSHIP  WHARF  Waterfront  Design  Associates  November  11,  1987 

Oceanographic  Studies,  Inc. 


10  knots  past  the  marina  site  may  produce  a  wake  wave  as  large  as  1.0  feet,  with  a  period  of 
2.7  seconds  by  the  time  it  travels  the  intervening  450  feet  to  the  marina.  The  wake  wave  will 
arrive  at  the  entrance  to  the  marina  from  a  direction  of  195  degrees  true  and  potentially  travel 
through  the  marina  for  almost  the  entire  length  of  the  installation.  A  fire  boat  on  a  similar 
trackline,  passing  at  a  speed  of  14  knots  may  produce  a  wake  wave  arriving  at  the  marina  as 
great  as  2.6  feet  with  a  period  of  3.9  seconds.  South  bound  channel  traffic  may  also  pass  close 
to  the  entrance  of  the  marina  site.  These  wake  waves  will  arrive  from  a  direction  of  305 
degrees  true,  and  since  they  will  have  to  travel  over  a  similar  distance  to  the  northbound  traffic 
wakes,  their  arrival  heights  will  be  approximately  the  same.  However,  in  their  case,  they  will 
arrive  at  the  marina  site  almost  perpendicular  to  the  proposed  filled  pier  structure  that  forms  the 
southeast  perimeter  of  the  marina.  This  creates  a  potential  for  reflection  off  of  the  filled  pier 
vertical  walls,  with  commensurate  chaotic  wave  conditions  being  created  within  the  area  of  the 
marina  dock  system.  This  same  situation  is  true  for  any  wind  driven  wave  system  coming 
from  the  west  through  the  northwest  direction. 

The  wake  periods  on  the  order  of  3  to  4  seconds,  and  wave  heights  potentially  as  large  a 
2  to  3  feet  compare  favorably  in  height  with,  but  have  longer  periods  than,  the  maximum  wind 
waves  that  the  marina  will  receive.  However,  a  major  difference  may  be  the  frequency  with 
which  these  waves  arrive.  Heavy  commercial  and  recreational  boat  traffic  may  produce  many 
episodes  of  wake  arrival  at  the  marina  far  in  excess  of  the  frequency  of  occurrence  of  the  larger 
wind  driven  waves  as  shown  on  the  histograms.  Wake  wave  heights  and  their  arrival 
frequencies  may  establish  the  requirement  and  form  the  criteria  for  perimeter  protection  for 
Clippership  Wharf  even  without  any  consideration  for  protection  from  the  wind  wave  climate. 
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APPE^a)IX  A 


t*WE  HEIGHT,  LENGTH  <^D  PERIOD  PREDiaiONS  ARER  1984  VOL  I,  ARMY  CORPS  SPM. 

APPLIES  m  AIR  STABILITY  CORRECTION  FACTOR  OF    1.10  TO  THE  ASSUMED  WIND  AT  10  METERS  HEIGHT. 


UIND       DIR       tmil       GIVEN  DUR 

VEL  KTS    DEG  T      FETCH     DURATION     NEEDED 


DEPTH       PERIOD       WAVE         HIGH  lOZ     SIGNIF 
FEET         SECONDS      LEN.  FT       FEET         HT.  FT 


WE  HT     MOST  FREQ    SW\LL 
FEET         HT.  FEET    DEEP 


10.  315 

16.  315 

21 .  315 

27.  315 

33.  315 

40.  315 

45.  315 

53.  315 

10 .  293 

16.  293 


21. 
27. 


21. 

27. 
33. 
40. 


21. 
27. 
33. 


293 
293 


33.  293 

40 .  293 

10 .  270 

16.  270 


270 
270 
270 
270 


10.   248 
16.   248 


248 
248 
248 


40.   248 
10.   225 


.43 
.43 

.43 
.43 
.43 

.43 

.43 

.43 

.55 

.55 

.55 

.55 

.55 

.55 

.27 

.27 

.27 

.27 

.27 

.27 

.27 

.27 

.27 

.27 

.27 

.27 

.31 


6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 


.42 

.35 

.31 

.28 

.26 

.24 

.23 

.21 

.50 

.41 

.37 

.33 

.30 

.28 

.31 

.25 

,23 

.21 

.19 

.18 

.31 

.25 

.23 

.21 

.19 

.18 

.34 


50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 


1.0 
1.3 
1.4 
1.6 
1.7 
1.8 
1.9 
2.1 
1.1 
1.4 
1.5 
1.7 
1.9 
2.0 

.9 
1.1 
1.2 
1.3 
1.5 
1.6 

.9 
1.1 
1.2 
1.3 
1.5 
1.6 


5.4 

8.0 

10.1 

12.4 

14.6 

17.1 

18.9 

21.6 

6.3 

9.4 

11.8 

14.5 

17.2 

20.1 

4.0 

5.9 

7.4 

9.2 

10.8 

12.7 

4.0 

5.9 

7.4 

9.2 

10.8 

12.7 


.4 

.6 

.9 

1.2 

1.6 

2.0 

2.3 

2.8 

.4 

.7 

1.0 

1.4 

1.8 

2.2 

.3 

.5 

.7 

1.0 

1.2 

1.6 

.3 

.5 

.7 

1.0 

1.2 

1.6 


50.0      .9    4.4      .3 
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.3 

.5 

.7 

1.0 

1.2 

1.6 

1.8 

2.2 

.3 

.6 

.8 

1.1 

1.4 

1.8 

.2 

.4 

.6 

.8 

1.0 

1.2 

.2 

.4 

.6 

.8 

1.0 

1.2 

.2 


.2 

.3 
.4 
.6 
.8 
1.0 
1.1 
1.4 
.2 
.4 
.5 
.7 
.9 
1.1 
.1 
.3 
.3 
.5 
.6 
.8 
.1 
.3 
.3 
.5 
.6 
.8 
.2 


.1 
.3 
.4 
.5 
.6 
.8 
.9 
1.1 
.2 
.3 
.4 
.5 
.7 
.9 
.1 
.2 
.3 
.4 
.5 
.6 
.1 
.2 
.3 
.4 
.5 
.6 


DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 

DEEP 


16. 

225 

.31 

6.0 

.28 

50.0 

1.1 

6.5 

.5 

.4 

.3 

.2 

DEEP 

21. 

225 

.31 

6.0 

.25 

50.0 

1.3 

8.1 

.8 

.6 

A 

.3 

DEEP 

27. 

225 

.31 

6.0 

.23 

50.0 

1.4 

10.0 

1.0 

,8 

.5 

.4 

DEEP 

33. 

225 

.31 

6.0 

.21 

50.0 

1.5 

11.8 

1.3 

1.0 

.7 

.5 

DEEP 

40. 

225 

.31 

6.0 

.19 

50.0 

1.7 

13.9 

1.7 

1.3 

.8 

.7 

DEEP 

10. 

203 

.55 

6.0 

.50 

50.0 

1.1 

6.3 

.4 

.3 

.2 

.2 

DEEP 

16. 

203 

.55 

6.0 

.41 

50.0 

1.4 

9.4 

.7 

.6 

.4 

.3 

DEEP 

21. 

203 

.55 

6.0 

.37 

50.0 

1.5 

11.8 

1.0 

.8 

,5 

.4 

DEEP 

27. 

203 

.55 

6.0 

.33 

50.0 

1.7 

14.5 

1.4 

1.1 

.7 

.5 

DEEP 

33. 

203 

.55 

6.0 

.30 

50.0 

1.9 

17.2 

1.8 

1.4 

.9 

,7 

DEEP 

40. 

203 

.55 

6.0 

.28 

50.0 

2.0 

20.1 

2.2 

1.8 

l.I 

.9 

DEEP 

10. 

180 

.80 

6.0 

.64 

50.0 

1.3 

8.0 

.5 

.4 

.2 

.2 

DEEP 

16. 

180 

.80 

6.0 

.53 

50.0 

1.6 

12.0 

.9 

.7 

.4 

.3 

DEEP 

21. 

180 

.80 

6.0 

.47 

50.0 

1.7 

15.0 

1.2 

1.0 

.6 

.5 

DEEP 

27. 

180 

.80 

6.0 

.42 

50.0 

1.9 

18.5 

1.7 

1.3 

.8 

.7 

DEEP 

33. 

180 

.80 

6.0 

.39 

50.0 

2.1 

21.8 

2.1 

1.7 

1.0 

.8 

DEEP 

40. 

180 

.80 

6.0 

.36 

50.0 

2.3 

25.6 

2.7 

2.1 

1.3 

1.1 

DEEP 

49. 

180 

.80 

6.0 

.33 

50.0 

2.5 

30.2 

3.5 

2.7 

1.7 

1.4 

DEEP 

291   Technical  Appendices 


I4WE  HEIGHT,  LENGTH  fUD  PERIOD  PREDICTIONS  AFTER  1984  VOL  1,  ARMY  CORPS  SPtl. 

APPLIES  fH  AIR  STABILITY  CORRECTION  FACTOR  OF      .90  TO  THE  ASSUMED  UIND  AT  10  METERS  HEIGHT. 


UIND 

DIR 

A<JAIL 

GIVEN 

OUR 

DEPTH 

PERIOD 

UAVE 

HIGH  10'/ 

SIGNIF 

AME  HT 

MOST  FREQ 

SHALL 

L  las 

DEGT 

FETCH 

DURATION 

NEEDED 

FEET 

SECONDS 

LEN.  R 

FEET 

HT.  FT 

FEET 

KT.  FEET 

DEEP 

66. 

315 

.43 

6.0 

.21 

50.0 

2.1 

21.9 

2.9 

2.3 

1.4 

1.1 

DEEP 

66. 

293 

.55 

6.0 

.25 

50.0 

2.3 

25.7 

3.2 

2.6 

1.6 

1.3 

DEEP 

66. 

270 

.27 

6.0 

.15 

50.0 

1.8 

16.2 

2.3 

1.8 

1.1 

.9 

DEEP 

66. 

248 

.27 

6.0 

.15 

50.0 

1.8 

16.2 

2.3 

1.8 

1.1 

.9 

DEEP 

66. 

225 

.31 

6.0 

.17 

50.0 

1.9 

17.7 

2.4 

1.9 

1.2 

1.0 

DEEP 

66. 

203 

.55 

6.0 

.25 

50.0 

2.3 

25.7 

3.2 

2.6 

1.6 

1.3 

DEEP 

66. 

180 

.75 

6.0 

.31 

50.0 

2.5 

31.4 

3.8 

3.0 

1.9 

1.5 

DEEP 

66. 

157 

1.04 

6.0 

.38 

50.0 

2.8 

38.7 

4.5 

3.5 

2.2 

1.8 

DEEP 

66. 

135 

2.00 

6.0 

.59 

50.0 

3.5 

58.4 

6.2 

4.9 

3.0 

2.4 

DEEP 

74. 

315 

.43 

6.0 

.20 

50.0 

2.2 

24.1 

3.3 

2.6 

1.6 

1.3 

DEEP 

74. 

293 

.55 

6.0 

.24 

50.0 

2.4 

28.2 

3.7 

2.9 

1.8 

1.5 

DEEP 

74. 

270 

.27 

6.0 

.15 

50.0 

1.9 

17.8 

2.6 

2.1 

1.3 

1.0 

DEEP 

74. 

248 

.27 

6.0 

.15 

50.0 

1.9 

17.8 

2.6 

2.1 

1.3 

1.0 

DEEP 

74. 

225 

.31 

6.0 

.16 

50.0 

2.0 

19.5 

2.8 

2.2 

1.4 

I.l 

DEEP 

74. 

203 

.55 

6.0 

.24 

50.0 

2.4 

28.2 

3.7 

2.9 

1.8 

1.5 

DEEP 

74. 

180 

.75 

6.0 

.29 

50.0 

2.6 

34.5 

4.4 

3.4 

2.1 

1.7 

DEEP 

74. 

157 

1.04 

6.0 

.36 

50.0 

2.9 

42.5 

5.1 

4.0 

2.5 

2.0 

DEEP 

74. 

135 

2.00 

6.0 

.56 

50.0 

3.7 

64.1 

7.1 

5.6 

3.5 

2,8 

DEEP 

80. 

315 

.43 

6.0 

.20 

50.0 

2.3 

25.7 

3.6 

2.9 

1.8 

1.4 

DEEP 

80. 

293 

.55 

6.0 

.23 

50.0 

2.5 

30.1 

4.1 

3.2 

2.0 

1.6 

DEEP 

80. 

270 

.27 

6.0 

.14 

50.0 

1.9 

19.0 

2.9 

2.3 

1.4 

1,1 

DEEP 

80. 

248 

.27 

6.0 

.14 

50.0 

1.9 

19.0 

2.9 

2.3 

1.4 

l.I 

DEEP 

80. 

225 

.31 

6.0 

.16 

50.0 

2.0 

20.7 

3.1 

2.4 

1.5 

1.2 

DEEP 

80. 

203 

.55 

6.0 

.23 

50.0 

2.5 

30.1 

4.1 

3.2 

2.0 

1.6 

DEEP 

80. 

180 

.75 

6.0 

.28 

50.0 

2.7 

36.7 

4.8 

3.8 

2.4 

1,9 

DEEP 

80. 

157 

1.04 

6.0 

.35 

50.0 

3.0 

45.3 

5.6 

4.4 

2.8 

2,2 

DEEP 

80. 

135 

2.00 

6.0 

.54 

50.0 

3.8 

68.3 

7.8 

6.2 

3.9 

3.1 

DEEP 
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UWE  HEIGKT,  LENGTH  WD  PERIOD  PREDICTIONS  AFTER  1984  VOL  I,  ARMY  CORPS  SPM. 

APPLIES  ft\  AIR  STABILITY  CORRECTION  FACTOR  OF    1.00  TO  THE  ASSUMED  UIND  AT  10  METERS  HEIBKT. 


UIND 

DIR 

AVAIL 

GIVEN 

DUR 

DEPTH 

PERIOD 

DAVE 

HIGH  10^ 

SIGNIF 

AUE  HT 

MOST  FREQ 

SmLL 

IKTS 

0E6T 

FETCH 

DURATION 

NEEDED 

FEET 

SECONDS 

LEN.  FT 

FEET 

HT.  FT 

FEET 

HT.  FEET 

DEEP 

ii. 

315 

.43 

6.0 

.20 

50.0 

2.2 

23.9 

3.3 

2.6 

1.6 

1.3 

DEEP 

i6. 

293 

.55 

6.0 

.24 

50.0 

2.4 

28.0 

3.7 

2.9 

1.8 

1.5 

DEEP 

66. 

270 

.27 

6.0 

.15 

50.0 

1.9 

17.6 

2.6 

2.0 

1.3 

1.0 

DEEP 

66. 

248 

.27 

6.0 

.15 

50.0 

1.9 

17.6 

2.6 

2.0 

1.3 

1.0 

DEEP 

66. 

225 

.31 

6.0 

.16 

50.0 

2.0 

19.3 

2.8 

2.2 

1.4 

1.1 

DEEP 

66. 

203 

.55 

6.0 

.24 

50.0 

2,4 

28.0 

3.7 

2.9 

1.8 

1.5 

DEEP 

66. 

180 

.75 

6.0 

.29 

50.0 

2.6 

34.2 

4.3 

3.4 

2.1 

1.7 

DEEP 

66. 

157 

1.04 

6.0 

.36 

50.0 

2.9 

42.2 

5.1 

4.0 

2.5 

2.0 

DEEP 

66. 

135 

2.00 

6.0 

.56 

50.0 

3.6 

63.6 

7.0 

5.5 

3.5 

2.8 

DEEP 

74. 

315 

.43 

6.0 

.19 

50.0 

2.3 

26.2 

3.8 

3.0 

1.8 

1.5 

DEEP 

74. 

293 

.55 

6.0 

.23 

50.0 

2.5 

30.8 

4.2 

3.3 

2.1 

1.7 

DEEP 

74. 

270 

.27 

6.0 

.14 

50.0 

2.0 

19.4 

3.0 

2.3 

1.5 

1.2 

DEEP 

74. 

248 

.27 

6.0 

.14 

50.0 

2.0 

19.4 

3.0 

2.3 

1.5 

1.2 

DEEP 

74. 

225 

.31 

6.0 

.16 

50.0 

2.1 

21.2 

3.2 

2.5 

1.6 

1.3 

DEEP 

74. 

203 

.55 

6.0 

.23 

50.0 

2.5 

30.8 

4.2 

3.3 

2.1 

1.7 

DEEP 

74. 

180 

.75 

6.0 

.28 

50.0 

2.8 

37.6 

5.0 

3.9 

2,4 

2.0 

DEEP 

74. 

157 

1.04 

6.0 

.35 

50.0 

3.1 

46.3 

5.8 

4.6 

2.9 

2.3 

DEEP 

74. 

135 

2.00 

6.0 

.54 

50.0 

3.8 

69.8 

8.1 

6.4 

4,0 

3.2 

DEEP 

80. 

315 

.43 

6.0 

.19 

50.0 

2.4 

28.0 

4.1 

3.3 

2.0 

1.6 

DEEP 

80. 

293 

.55 

6.0 

.22 

50.0 

2.6 

32.8 

4,7 

3.7 

2.3 

l.B 

DEEP 

80. 

270 

.27 

6.0 

.14 

50.0 

2.0 

20.7 

3.3 

2.6 

1.6 

1.3 

DEEP 

80. 

248 

.27 

6.0 

.14 

50.0 

2,0 

20.7 

3.3 

2.6 

1,6 

1.3 

DEEP 

80. 

225 

.31 

6.0 

.15 

50.0 

2.1 

22.6 

3.5 

2.8 

1.7 

1,4 

DEEP 

80. 

203 

.55 

6.0 

.22 

50.0 

2.6 

32.8 

4.7 

3,7 

2.3 

1.8 

DEEP 

80. 

180 

.75 

6.0 

.27 

50.0 

2.8 

40,0 

5.5 

4.3 

2.7 

2.1 

DEEP 

80. 

157 

1.04 

6.0 

,34 

50.0 

3.2 

49.3 

6.4 

5.1 

3.2 

2.5 

DEEP 

80. 

135 

2.00 

6.0 

.52 

50.0 

3.9 

74.3 

8.9 

7.0 

4.4 

3.5 

DEEP 
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Wm  HEIGHT,  LENGTH  m\>  PERIOD  PREDICTIDNS  AFTER  1984  VOL  1,  ARtff  CORPS  SPM. 

APPLIES  m  AIR  STABILITY  CORRECTION  FACTOR  OF     1.10  TO  THE  ASSUMED  UIND  AT  10  METERS  HEIGHT. 


PERIOD       WAVE  HIGH  m      SIGNIF 

SECONDS     LEN.  FT       FEET  HT.  R 

2.3  25.8  3.7  2.9 
2.5  30.3  4.1  3.3 
1.9  19.1  2.9  2.3 
1.9  19.1  2.9  2.3 
2.0  20.9  3.1  2.5 

2.5  30.3  4.1  3.3 

2.7  37.0  4.8  3.8 
3.0  45.6  5.7  4.5 

3.8  68.7  7.9  6.2 

2.4  28.4  4.2  3.3 

2.6  33.3  4.8  3.8 
2.0  21.0  3.3  2.6 

2.0  21.0  3.3  2.6 

2.1  22.9  3.6  2.8 

2.6  33.3  4.8  3.8 

2.9  40.6  5.6  4.4 

3.2  50.0  6.6  5.2 

4.0  75.4  9.1  7.2 

2.5  30.2  4.6  3.7 

2.7  35.5  5.3     4.1 

2.1  22.3  3.7  2.9 

2.1  22.3  3.7  2.9 

2.2  24.4  3.9  3.1 
2.7  35.5  5.3  4.1 

3.0  43.3  6.1  4.8 

3.3  53.3  7.2  5.7 

4.1  80.3  10.0  7.9 


UIND 

DIR 

AWIL 

GIVEN 

DUR 

DEPTH 

LKTS 

DEBT 

FETCH 

DURATION 

NEEDED 

FEET 

66. 

315 

.43 

6.0 

.19 

50.0 

66. 

293 

.55 
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WAVE  ATTENUATION  FEASIBILITY 


General 


Based  on  the  conclusions  of  the  report  section  entitled  WIND  WAVE  CLIMATE 

ANALYSIS  it  is  apparent  that  some  form  of  wave  height  amelioration  will  be  required  for  the 
comfort  and  protection  of  the  floating  piers  and  boats  within  the  Clippership  Wharf  marina. 
This  conclusion  is  arrived  at  due  to  the  potential  wakes  in  the  area,  the  maximum  annual  wave 
climate  that  affects  the  site  creating  sizeable  but  infrequent  waves,  as  well  as  the  potential  for 
higher  waves  created  by  easterly  storms  and  hurricane  conditions.  Since  the  marina  site  is 
exposed  from  the  northwest  through  to  the  southwest,  general  non-storm  weather  conditions 
can  create  waves  in  excess  of  0.5  feet  in  height.  These  wave  heights  are  excessive  for  marina 
boat  occupant  comfort  and  must  also  be  considered  as  necessary  for  attenuation.  The  Boston 
wind  data  cited  in  the  WIND  WAVE  CLIMATE  ANALYSIS  section  indicates  that  on  an 
aimual  basis  6.8  percent  of  the  winds  will  be  in  excess  of  16  knots  from  the  northwest  through 
to  the  west-southwest.  The  wave  height  predictions  shown  in  the  Appendix  indicates  that 
waves  larger  than  0.5  feet  will  occur  during  this  time  period.  This  translates  to  24.82  days  or 
595.7  hours  which  is  sufficiently  long  enough  to  warrant  protection. 

From  the  wave  analysis  carried  out,  the  protection  devices  to  be  used  by  the  Clippership 
Wharf  will  have  to  attenuate  maximum  annual  waves  of  3.5  feet  in  height  from  the  south  and 
south-southeast  sector,  and  2.8  feet  in  height  from  the  northwest.  Extreme  waves  produced  by 
a  20  year  return  period  storm  will  require  attenuation  of  4.5  foot  waves  from  the 
south-southeast  and  3.3  foot  waves  entering  the  site  direcdy  from  the  south-southwest  and 
west-north  west  In  addition,  wake  waves  from  boat  traffic  traveling  near  the  east  edge  of  the 
channel,  possibly  2.6  feet  high  will  require  attenuation.  Other  wave  and  wake  arrival 
directions  need  to  be  attenuated  also  as  pointed  out  above,  but  if  the  above  listed  worst  waves 
are  handled  by  some  form  of  perimeter  wave  attenuation  device,  those  remaining  waves  will  be 
ameliorated  also. 
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The  potential  marina  water  space  site  is  oriented  with  its  long  axis  parallel  to  a  direction  of 
210  degrees  true  and  with  a  length  of  approximately  530  feet.  Its  southeastern  side  will  consist 
of  an  impermeable  filled  pier  with  a  solid  vertical  face.  Along  the  northwestern  side,  there 
presently  exists  the  remnants  of  an  open  pile  supported  fixed  dock.  The  width  of  the  potential 
marina  water  space  is  approximately  200  feet.  At  the  head  of  the  marina  there  will  be  another 
vertical  bulkhead  along  the  shore.  The  marina  water  space  is  therefore  exposed  to  the  arrival  of 
waves  at  its  mouth  opening  and  northwestern  flank  as  shown  in  Figure  15.  Water  depths 
along  the  marina's  flank  to  the  northwest  range  from  7  feet  MLW  at  the  channel  end  and  shoal 
to  exposed  bottom  approximately  halfway  along  the  flank.  Some  dredging  of  the  marina  space 
is  expected  to  occur  but  is  undefined  at  this  time.  In  any  event,  the  shoal  water  described 
above  as  existing  along  the  marina's  flank  will  remain  because  it  extends  beyond  the  present 
property  line.  Waves  coming  from  the  northwest  sector  must  transit  this  shoal  before  arriving 
in  the  marina  basin.  During  high  tide,  water  depths  along  this  flank  will  range  from  17  feet  at 
the  channel  end,  to  10  feet  at  mid  flank,  and  to  possibly  4  feet  at  the  shore  end.  Water  depths 
at  the  mouth  of  the  marina  site  will  be  20  feet,  deepening  to  approximately  30  feet  near  the 
filled  pier. 

Below  is  a  summary  of  the  worst  waves  expected  to  affect  the  docks  and  boats  at  the 
marina.  These  are  the  waves  that  must  be  ameliorated  for  the  safety  and  comfort  of  the  boats 
and  their  occupants.  All  other  waves  arriving  at  the  site  under  maximum  annual  conditions  or 
the  extreme  20  year  storm  return  period  will  either  have  lesser  heights,  shorter  periods,  or 
arrive  at  smaller  angles  of  incidence.  Therefore,  if  the  below  listed  worst  waves  are  attenuated, 
so  will  those  remaining  waves. 
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Any  wave  attenuation  system  to  be  employed  must  be  able  to  handle  this  spectrum  of 
waves  in  terms  of  providing  for  relatively  calm  waters  during  normal  boating  activities  and 
withstand  the  storm  waves  during  extreme  conditions. 
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Alternative  Attenuation  Solutions 

Due  to  the  all  weather  protection  desired  within  the  confines  of  the  Clippership  Wharf 
marina,  a  possible  solution  would  be  for  total  enclosure  of  the  marina  using  sheet  piling 
structures  and  a  narrow  opening  for  boat  entry.  This  is  the  most  effective  method  for 
providing  wind  wave  protection  under  all  conditions.  Unfortunately,  enclosures  of  this  type 
are  not  only  expensive  and  unsightly,  but  also  flush  poorly  and  form  sediment  traps.  The 
design  goal  for  Clippership  Wharf  is  cost  effective  wave  protection  and  also  maintenance  of 
vigorous  flushing  and  circulation. 

Towards  that  end,  a  possible  combination  of  fixed  and  floating  perimeter  protection  could 
be  considered.  One  fixed  method  which  prevents  wave  energy  from  entering  the  marina 
involves  the  use  of  wave  boards  which  could  be  attached  to  piles  placed  along  the  marina's 
flank.  These  wave  boards  would  take  the  form  of  vertically  attached  wooden  planks  with  a 
pre-determined  spacing  between  them.  Their  function  is  to  intercept  the  wave  energy  in  part 
and  reflect  it  seaward.  They  wiU  allow  a  certain  portion  of  the  wave  energy  to  enter  the  Marina 
area  which  is  dependent  on  the  proportion  of  space  between  the  boards  to  the  width  of  the 
boards.  The  spacing  between  the  wave  boards  allows  for  water  circulation  into  and  through 
the  Marina,  thereby  providing  for  flushing  action  and  water  renewal  as  the  tide  level  changes. 

The  major  problem  with  wave  boards  at  this  particular  site  involves  two  considerations. 
First,  the  site  is  narrow  and  already  closed  in  on  its  end  and  side.  Effective  wave  boards 
would  have  to  extend  well  above  the  level  of  spring  tide  heights,  and  because  of  this,  during 
low  tide  conditions  the  marina  would  be  surrounded  on  three  sides  by  walls  extending  upwards 
to  12  feet  above  the  water.  Aestiietically  it  would  be  disastrous,  and  certainly  not  pleasant  for 
the  slip  owners.  In  addition,  due  to  the  size  of  the  marina,  and  the  closed  in  environment, 
marine  growth  on  the  wave  boards  exposed  during  low  tide  would  be  odoriferous  with  the 
smell  lingering  witiiin  the  site  due  to  poor  air  movement.  For  this  reason,  the  idea  of  wave 
boards  is  discarded  at  this  time. 
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Floating  Wave  Attenuators 

One  alternative  method  for  wave  attenuation  and  protection  would  be  by  the  use  of  floating 
wave  attenuation  devices.  Floating  wave  attenuators,  i.e.  floating  breakwaters,  come  in  a 
variety  of  shapes,  sizes,  and  material.  These  systems  are  available  from  various 
manufacturers  with  most  any  desired  widths,  drafts  and  lengths.  Wider  sections  are  generally 
more  effective  wave  attenuators.  The  floating  breakwater  systems  offer  the  attractiveness  of 
providing  wave  protection  and  allowing  free  water  and  bottom  sediment  movement  for 
unrestricted  flushing  of  the  marina  waters.  In  addition  they  can  serve  as  dockage  space  except 
during  storm  conditions.  Their  major  drawback  relates  to  their  inability  to  be  effective  on 
longer  period  waves,  particularly  storm  waves.  Waves  with  3.0  second  periods  generally 
represent  the  longest  wave  periods  which  will  be  significantly  attenuated  by  commercially 
available  floating  breakwaters.  Longer  wave  periods,  up  to  4.0  seconds,  are  attenuated  much 
less  with  little  noticeable  attenuation  of  waves  with  periods  of  greater  than  4.0  seconds. 

The  angle  of  arrival  of  the  wave  also  plays  a  significant  role  in  the  ability  of  the  breakwater 
to  attenuate  waves.  The  smaller  the  angle  of  incidence,  the  greater  the  effective  width  of  the 
breakwater  appears  to  the  arriving  wave  and  therefore  the  more  effective  the  attenuation. 
Floating  breakwaters  can  be  considered  as  acceptable  for  wave  protection  for  this  site  due  to  the 
fact  that  some  of  the  largest  wind  waves  generally  expected  have  periods  short  enough,  3.0 
seconds  or  less,  to  fit  within  the  operational  limits  of  floating  breakwaters.  Unfortunately  the 
lower  height  storm  produced  ocean  surge  with  periods  of  possibly  10  seconds,  will  not  be 
affected  by  a  floating  breakwater.  The  breakwater  will  appear  to  be  transparent  to  these  waves 
and  the  degree  of  problems  created  within  the  marina  area  will  have  to  be  examined.  In 
addition,  extreme  wake  conditions  postulated  as  emanating  from  the  close  passage  of  high 
speed  boats,  will  produce  wake  waves  with  periods  as  great  as  3.9  seconds.  Waves  with  this 
length  of  period  will  only  be  marginally  affected  by  most  floating  devices,  and  therefore  a 
careful  analysis  and  evaluation  is  called  for. 

Floating  breakwaters  are  available  in  the  form  of  wooden  decks  with  plastic  or  metal 
baffles  and  floats,  or  concrete  covered  foam  billets.  Their  effectiveness  is  usually  tied  to  their 
mass  and  size.  The  concrete  systems  are  widely  used  products.  They  are  produced  in  various 
lengths  and  usually  have  widths  of  approximately  eight  feet.  Multiple  sections  can  be  attached 
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in  a  parallel  manner  to  provide  for  even  wider  sections,  which  significantly  improve  their 
performance.  They  are  usually  approximately  3.0  feet  thick  with  designed  drafts  of  1.3  to  1.5 
feet  They  must  be  installed  in  water  depths  that  will  not  allow  them  to  come  in  contact  with 
the  bottom  under  the  most  extreme  wave  conditions  or  cracking  and  structural  failure  will 
result.  These  breakwaters  have  some  limitations  on  their  use  due  to  the  extreme  waves  that 
they  may  be  subjected  to.  Most  manufactures  claim  a  three  foot  wave  as  the  maximum  to  be 
tolerated,  and  in  some  cases  up  to  a  five  foot  wave.  Experience  in  the  marine  environment 
indicates  that  the  concrete  systems  have  not  been  highly  successful,  particularly  after  the 
examination  of  the  results  of  hurricane  Gloria,  September,  1985.  In  southern  Connecticut,  and 
in  the  region  of  greater  Boston  Harbor,  some  of  these  floating  systems  broke  apart. 

Other  breakwater  products  can  tolerate  greater  wave  fields  but  can  also  be  less  effective  or 
very  costly.  It  is  a  growing  field  with  new  developments  occurring  relatively  quickly.  Site 
protection  for  the  proposed  Clippership  Wharf  is  analyzed  herein,  in  the  light  of  reasonable 
generic  requirements  for  a  breakwater  with  an  actual  product  to  be  contrasted  with  these 
requirements  at  a  later  date  after  product  availability  has  been  carefully  surveyed. 

Roating  breakwaters  must  possess  certain  minimum  dimensional  characteristics  of  width, 
draft,  mass  and  movement  restraint  in  order  to  provide  wave  protection.  Basically,  the  wider, 
deeper  and  greater  the  mass,  the  more  effective  will  be  their  operation.  The  following  analysis 
was  carried  out  using  proprietary  computer  programs  designed  to  predict  the  wave  attenuation 
characteristics  of  floating  structures. 

Figure  16  is  a  computer  analysis  of  the  performance  of  a  generic  floating  surface 
breakwater  section.  The  analysis  was  performed  for  widths  of  8,  12,  16,  and  20  feet  in  order 
to  show  the  improvement  in  their  attenuation  characteristics  as  the  width  is  increased.  It  was 
assumed  that  the  breakwater  was  a  surface  constraint  on  the  water  and  without  draft.  Water 
depths  of  10  and  20  feet  were  assumed  as  representative  of  the  water  depths  at  the  Clippership 
Wharf.  It  was  further  assumed  that  the  breakwater  was  pile  restrained  and  of  sufficient  mass 
so  as  to  prevent  movement  in  either  the  vertical  or  horizontal.  The  performance  of  floating 
breakwaters  is  directly  related  to  the  wave  periods  that  they  will  be  exposed  to.  Figure  16 
shows  performance  characteristics  in  terms  of  the  percentage  of  the  original  wave  height 
remaining,  after  passing  the  breakwater,  versus  the  wave  period.    As  can  be  seen,  the 
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breakwater's  performance  improves  with  increasing  width  and  falls  off  as  the  wave  periods 
increase  to  5.0  seconds. 
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Figure  16. 


Contrasting  this  data  with  the  wave  period  histogram  of  Figure  6,  some  understanding  of 
the  possible  performance  of  a  floating  breakwater  at  the  Clippership  Wharf  site  can  be  gained. 
Figure  6  indicates  that  during  100  percent  of  the  time,  the  wave  periods  present  during  a 
normal  boating  season  will  have  periods  of  2.5  seconds  or  less.  For  example,  with  a  16  foot 
wide  breakwater  section,  intercepting  arriving  waves  at  a  90  degree  angle,  provides  wave 
attenuation  down  to  approximately  53  percent  of  the  3.5  foot  high  waves  expected  to  exist 
within  that  period  range.  The  extreme  storm  waves  will  have  periods  of  up  to  3.0  seconds  for 
the  largest  waves  and  potentially  3.8  seconds  for  the  refracted  lower  wave  heights  and  3.9 
seconds  for  the  largest  wake  waves.  Attenuation  of  these  waves  reduces  them  to  68  and  78 
percent  of  their  original  heights  respectively.  Figure  16  also  shows  the  effects  of  water  depth 
on  the  wave  attenuation  characteristics  of  the  breakwater.  Between  the  10  and  20  foot  water 
depths  performance  generally  degrades  less  than  5  percent.  If  the  waves  were  to  arrive  at  an 
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angle  of  45  degrees  with  the  face  of  the  breakwater,  attenuation  improves.  Figure  17  shows 
the  attenuation  effects  with  a  16  foot  wide  breakwater  receiving  the  waves  at  an  angle  of  45 
degrees.  In  this  situation,  the  attenuation  for  the  3.0  second  wave  is  improved  down  to  53 
percent,  and  to  69  percent  for  the  3.8,  and  3.9  second  waves. 
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Figure  17. 

A  second  computer  program  was  used  to  examine  the  effects  of  breakwater  draft  on  the 
wave  regime  at  Clippership  Wharf.  Figure  18  shows  the  effects  of  a  constrained  barrier  with  2 
to  6  foot  drafts,  for  water  depths  of  10  and  20  feet  and  for  3  foot  high  waves  with  2  to  4 
second  periods.  Improvement  in  wave  attenuation  is  considerable  for  the  shorter,  2  second 
waves  as  the  draft  is  increased,  while  improvement  is  less  dramatic  for  the  4  second  waves. 
With  a  4  foot  draft,  a  3  second  wave  is  attenuated  down  to  55  percent,  while  the  4  second  wave 
is  attenuated  to  only  63  percent  in  20  feet  of  water,  and  in  10  feet  of  water  results  in  even  less 
attenuation.  No  attenuation  improvement  can  be  expected  from  decreasing  the  angle  of 
incidence,  as  it  does  for  breakwater  width,  since  the  principle  of  attenuation  in  the  variable  draft 
case  is  simple  wave  blocking. 
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Figure  18. 

If  the  effects  of  width  and  draft  are  combined  the  attenuation  results  are  significantly 
increased.  From  all  of  the  above  examples,  it  becomes  apparent  that  the  wider  and  deeper  the 
floating  wave  attenuator  is,  the  better  wave  protection  can  be  provided.  The  combination  of 
various  drafts  and  widths,  which  translate  into  dollar  costs,  must  be  contrasted  with  the  actual 
wave  heights,  periods,  incident  arrival  angles,  and  the  depth  of  water.  Three  to  four  choices 
for  any  of  these  six  variables  results  in  different  wave  attenuation  characteristics  numbering  in 
excess  of  200  possible  scenarios  and  would  not  be  a  practical  analysis  to  carry  out  at  this  time. 
However,  as  shown  above,  site  specific  data  can  be  used  to  describe  the  degree  of  protection 
Clippership  Wharf  would  receive  by  selecting  a  specific  attenuation  device  and  positioning  it 
either  along  the  site's  flank  or  at  its  mouth.  Either  situation  then  dictates  the  specific 
characteristics  of  those  worst  waves  that  must  be  attenuated.  For  the  purpose  of  general  cost 
estimates,  an  example  of  a  16  foot  wide,  4  foot  draft,  rigidly  supported  floating  wave 
attenuator,  positioned  either  along  the  flank  or  mouth  of  the  site,  during  the  occurrence  of  a 
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mean  tide  is  shown  below: 

Attenuation  potential  for  Clippership  Wharf 

Arrival  Dir        Wave  ht  Period  Arrival  Angle  of  Remaining 

degrees  T              feet  seconds  point  incidence  wave  ht. 

158  SSE                   4.5                  3.0  mouth             20  0.7 

195  wake                 2.6                  3.9  mouth             50  1.4 

203  SSW                  3.3                  2.5  mouth             58  0.7 

293  WNW               3.3                  2.5  flank               82  1.0 

305  wake                 2.6                  3.9  flank               85  1.5 


Discussion 

As  can  be  seen  in  the  table  above,  the  highest  extreme  4.5  foot  wind  produced  waves  are 
reduced  to  just  under  one  foot.  This  significant  reduction  is  partly  caused  by  the  wave's  small 
arrival  angle  at  the  breakwater.  Other  important  wind  waves  are  also  reduced  to  less  dangerous 
and  damaging  sizes.  However,  the  maximum  wake  waves  may  still  cause  some  problems 
within  the  marina.  The  frequency  of  occurrence  of  these  wakes  has  yet  to  be  determined.  At 
this  point,  their  effects  have  been  calculated,  but  the  reality  of  their  existence  remains  a 
question.  Speed  regulation  within  the  harbor  would  reduce  their  intensity,  but  significant  boat 
traffic  near  the  eastern  edge  of  the  channel  would  create  a  nagging  problem. 

It  must  be  emphasized  that  the  above  analysis  gives  the  most  optimistic  theoretical 
expectations  for  a  floating  breakwater  of  the  specified  design.  An  actual  product,  designed  as 
described  above,  along  with  the  realities  of  movement  with  piled  supports  may  differ  in 
performance.  It  appears  that  the  device  used  in  the  example  above  would  be  satisfactory  at 
both  the  flank  and  the  mouth  of  the  marina  site.  It  could  make  the  site  into  a  viable  marina 
provided  there  is  an  acceptance  of  the  maximum  postulated  wake  waves.  Due  to  the  shoal 
water  along  the  shoreward  half  of  the  manna's  flank,  as  well  as  the  near  shore  protection 
afforded  from  the  waves  especially  during  the  lower  tidal  height  periods,  a  floating  breakwater 
in  that  area  could  have  a  draft  of  approximately  2  feet  and  still  be  reasonably  successful  as  an 
attenuator.  A  specific  analysis  will  have  to  be  performed  on  any  suggested  product 
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Recommendations 

It  appears  that  some  form  of  wave  attenuation  is  required  at  the  proposed  Clippership 
Wharf  marina  site.  The  suggested  floating  wave  attenuator  of  a  similar  design  as  described 
above  will  produce  a  viable,  safe  and  relatively  comfortable  marina.  A  suggested  arrangement 
for  such  a  device  is  shown  on  Figure  19.  The  arrangement  shows  an  overlapping  breakwater 
entrance  which  appears  necessary  due  to  the  arrival  of  ambient  as  well  as  storm  waves  at  its 
mouth.  The  exact  final  configuration  can  be  adjusted  to  compensate  for  shoaling  water  depths, 
however,  the  need  for  this  wave  attenuation  protection  across  the  mouth  and  along  the  flank 
must  be  satisfied  in  a  manner  similar  to  that  shown.  Furthermore,  the  site  will  remain  exposed 
to  the  ambient  wind  systems  from  the  northwest  through  to  the  southwest.  This  must  be 
accepted  by  the  patrons,  with  the  expectation  of  the  attenuation  of  the  wind  produced  waves  but 
no  shelter  from  the  wind  itself. 
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Figure  19.  Possible  arrangement  of  floating  breakwaters. 
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PIER  DESIGN  FOR  COMPATIBILITY 

This  response  is  to  the  question  of  designing  the  project  pier  and  bulkhead  to 
accommodate  a  variety  of  vessels  to  ensure  compatibility  with  other  water  transportation  sites. 
A  joint  project  by  the  Boston  Redevelopment  Authority  and  the  City  of  Boston  Transportation 
Department  is  currendy  underway  to  develop  prototype  guidelines  for  water  shutde 
transportation  facilities  within  the  Harbor.  At  this  time  the  study  report  is  not  available  to  the 
public.  The  current  state  of  the  water  transportation  issue  in  the  Harbor  is  unclear,  however, 
the  operators  of  the  shuttle  boats  appear  to  be  opting  for  small  (35  to  50  feet)  vessels  rather 
than  larger  commuter  type  vessels  in  evidence  when  water  shuttle  operations  commenced.  The 
ultimate  vessels  have  yet  to  be  conceived.  At  this  time  we  are  planning  dockage  facilities  that 
may  accommodate  vessels  in  the  range  of  30  to  65  feet  in  length  and  perhaps  longer  with  vessel 
overhang  on  the  dock.  The  proposed  dockage  system,  being  a  floating  dock  design,  provides 
for  easy  modification  should  the  state  of  the  art  in  dockage  design  dictate  design  modification 
prior  to  construction. 

The  Clippership  Wharf  site  has  considerable  restriction  with  regard  to  available  water 
depth  and  exposure  to  allow  universal  siting  of  dockage  facilities.  The  development  also 
intends  to  site  the  water  shuttle  facility  to  allow  good  access  from  the  landside  to  make  the 
system  a  viable  transportation  option.  The  best  site  along  the  waterfront  may  not  be  the  best 
site  for  accessing  people.  It  is  the  intent  of  the  project  to  maximize  compatibihty  with  other 
water  transportation  systems  and  landside  transportation  systems  to  wartant  the  investment  in 
the  shuttle  dock  faqility.  The  Clippership  Wharf  project  is  also  considerate  of  other  potential 
area  development  and  the  advancing  state  of  the  art  in  Harbor  water  transportation 
facilities  and  intends  to  avail  itself  of  the  latest  thinking  during  the  final  design  stages  of  the 
project. 

A  combination  of  concepts  must  be  input  into  the  design  of  water  shuttie  dockage 
facilities.  The  size  of  vessel  is  important  especially  the  parameter  of  vessel  freeboard  which 
must  mate  with  the  floating  dock  deck.  This  parameter  is  difficult  to  define  in  the  curtent 
round  of  shuttle  vessel  design.  Allied  to  the  fireeboard  question  is  the  effect  of  dock  height  on 
access  gangways  during  high  tidal  levels.  A  high  freeboard  float  may  compromise  gangway 
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access  to  the  float  at  high  water  levels.  Gangway  length  and  handicapped  access  questions  also 
must  be  resolved  around  freeboard  and  deck  level  criteria.  Mooring  piles  or  other  dock 
restraints  must  also  be  considered  in  terms  of  float  and  water  elevation.  The  proposed  water 
shuttle  dock  can  not  be  all  things  to  all  people.  The  nature  of  maritime  activities  requires 
compromise  to  accommodate  differing  vessels  and  tidal  elevations.  The  Clippership  Wharf 
water  shuttle  dockage  facility  will  be  designed  (final  design)  to  function  for  that  range  of  water 
shutde  vessels  in  operation  at  the  time  and  currently  proposed.  Future  changes  in  vessel 
characteristics  will  may  require  dock  retrofitting.  In  so  far  as  possible  the  shuttle  docks  will  be 
designed  to  accommodate  as  wide  a  range  of  vessels  as  possible  without  compromising  the 
intent  of  the  shutde  facility. 
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MARINA  STORM  OPERATIONS 

As  discussed  in  the  report  sections  on  "Wave,  Wake  and  Attenuation  Analysis",  Clippership 
Wharf  is  subject  to  impact  from  storm  action.  Prudent  marina  operation  will  require  attention 
to  preparation  for  storm  events  in  the  form  of  notifying  boat  owners,  moving  and  securing 
boats,  securing  all  loose  materials,  and  implementing  other  portions  of  a  storm  management 
plan.  Timely  action  will  ensure  proper  protection  of  boats  berthed  at  Clippership  Wharf.  The 
recommended  actions  are  compatible  with  standard  operating  procedures  of  any 
properly  operated  marina  facility  in  the  Harbor. 

Marina  Storm  Management  Plan 

1.  Marina  personnel  will  constantly  monitor  weather  conditions  and  advise  the  Marina 
Manager  of  any  report  or  observed  conditions  that  indicate  the  potential  for  development  of 
storm  conditions  which  may  impact  the  Clippership  Wharf  Marina. 

2.  During  any  storm  condition,  all  marina  personnel  will  wear  personal  flotation  devices 
(PFDs). 

3.  Preparation  for  storm  events  will  be  categorized  by  potential  wind  velocity. 
STORM  CONDITION  i:   Expected   winds  to  40  mph 

All  marina  tenants  ateady  at  the  marina  will  be  advised  of  expected  storm  conditions. 
Storm  warning  advisories  will  be  posted  in  conspicuous  places  in  the  marina;  ie:  heads, 
marina  gates  and  marina  office.  All  berthed  vessels  will  be  checked  for  proper  tie  up 
and  sufficient  mooring  lines,  inappropriate  size  lines  or  Unes  in  poor  condition  will  be 
replaced.  Marina  float  mooring  guides  will  be  observed  to  assure  full  and  free 
movement  during  storm  conditions.  Loose  materials  on  the  docks  will  be  secured. 
Marina  personnel  will  be  prepared  to  render  any  assistance  required  to  incoming 
vessels. 
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STORM  CONDITION  2:    Expected  winds  in  excess  of  40  mph 

All  items  in  Storm  Condition  1  will  be  implemented.  Only  authorized  personnel  will 
be  allowed  on  the  floats.  Project  security  will  be  advised  and  requested  be  keep  all 
spectators  away  from  the  marina  area.  If  evacuation  of  the  marina  becomes  necessary 
only  the  marina  manager  will  give  that  order. 

STORM  CONDITION  3:  Expected  winds  of  Hurricane  strength 
Commence  Hurricane  Check  List. 

A.  Utilize  all  available  staff  to  call  and  alert  customers  to  impending  hurricane 
conditions. 

B.  Verify  that  all  precautions  of  Storm  Condition  1  and  2  have  been 
implemented. 

C.  Place  additional  lines  on  floats  and  secure  to  main  pier  and  other  tie-off 
locations. 

D.  Test  all  emergency  equipment:  bilge  pumps,  electric  generators,  emergency 
lighting,  etc. 

E.  Move  all  marina  vehicles  and  loose  equipment  to  high  ground  or  secure 
storage. 

F.  Advise  security  that  only  authorized  personnel  are  allowed  in  marina  area. 

G.  Distribute  portable  hand  held  radios  and  extra  batteries. 
CUSTOMER  NOTIFICATION  ALERT 

Mr./Ms .  The  Clippership  Wharf  Marina  has  been  alerted  to  impending 

hurricane  conditions.  The  marina  has  begun  instituting  its  hurricane  preparations 
plan.  As  soon  as  possible  you  are  required  to  assure  your  vessel  is  secure  and  to 
remove  all  possible  wind  catching  appurtenances.  You  should  be  prepared  to  remove 
all  sails,  canvas  covers  and  bimini  tops  and  store  below  decks.  Remove  all  dinghies, 
surfboards  and  other  loose  gear.  Your  vessel  should  be  secured  with  adequate  size 
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mooring  lines;  bow,  stem  and  spring  lines  leading  fore  and  aft.  All  vessels  should  be 
facing  seaward.  The  marina  manager  will  be  available  to  inspect  your  vessel  and 
assist  you  prior  to  the  storms  arrival.  All  dockside  utility  connections  will  be 
disconnected  and  stored  on  board.  You  should  not  plan  on  staying  aboard  your 
vessel.  If  staying   aboard  becomes  necessary,  it  will  only  be  allowed  with  the  consent 
of  the  marina  manager.  You  will  be  required  to  monitor  Channel  71  and  respond  to 
all  instructions  from  the  marina   personnel.  If  you  elect  to  move  your  vessel  from 
the  marina,  insure  that  space  is  available  at  your  destination.  ALL  PREPARATIONS 
ARE  TO  BE  COMPLETED  BEFORE  THE  STORMS  ARRIVAL.  NO  VESSEL 
MOVEMENT  OR  WORK  ON  BOATS  WILL  BE  ALLOWED  DURING  THE 
STORM. 


EMERGENCY  TELEPHONE  NUMBERS 

Boston  Harbor  Police    -  242-6096        242-6097 

City  of  Boston  Police  -  911 

Fire  Department  -  725-2880 

Coast  Guard  -  565-9000 


AFTER  THE  STORM 

When  the  storm  has  passed  ,  marina  personnel  shall  made  an  immediate 
inventory  of  all  vessels  and  marina  property.  All  damage  shall  be  noted 
and  if  possible  photographs  taken.  Customers  shall  be  notified  as 
appropriate. 

POSSIBLE  LOCATIONS  OF  REFUGE    (Figure  1) 

Hewitts  Cove  Marina  -  349  Lincoln  Street,  Hingham,  MA  02043      (617)  749-6647 

Haul-out  -35  tons,  Space  available  depending  on 
conditions 

Marina  Bay  -  542  E.  Squantum  St.  N.  Quincy,  MA  02171  (617)  328-0600 

Haul-out  -50  tons.  Space  available  depends  on  conditions 
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Refuge-Island  End  River 
Everett 


Refuge-Little  Mystic  Channe 


Chariestown 


Shipyard  Quarters   M a  r  I  n a -j>y»c.  '       / 


East  Boston 


CLIPPERSHIP  WHARF 


Refuge-Charles  River 


Logan  International 
Airport 


Norwood  Marine-Dorchester     SO   ton   lift 

Marina  Bay-Qulncy     50  ton   lift 

Hewitts  Cove  Mar  I  na-HI  ng  ham    35  ton  lift 


Boston  InneR  HoRboR 


HAUL-OUTS  AND  HARBORS  OF  REFUGE 
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Pier  7  -  290  Northern  Ave.,  S.  Boston,  MA  02210   (617)  542-7770 

500  ton  floating  dock,  1  vessel  only,  will  accept 
vessels  in  water  depending  on  conditions 

Shipyard  Quarters  Marina  -  Charlestown  Navy  Yard,  Charlestown,  MA 

(617)  242-2020.  no  haul-out  facilities,  will  accept 
vessels  in  water  if  space  available. 

Admiral's  Hill  Marina  -  1000  Justin  Drive,  Chelsea,  MA  02150  (617)  889-4002 

Haul-out  -  50  tons,  will  accept  if  space  available 

Norwood  Marine  -  24  Ericsson  St.,  Dorchester,  MA    (617)  288-1000 

Haul-out  -  50  tons,  will  accept  if  space  available 

Other  areas  of  refuge  include;  Charles  River,  Mystic  River,  Little  Mystic  (  for 
vessels  that  can  pass  under  the  Chelsea  Street  Bridge)  and  the  Island  End  River. 
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COMMERCIAL  MARITIME  TRAFFIC 

General 

The  question  of  marina  boat  usage  conflicting  with  commercial  maritime  traffic  is  of 
great  interest  in  Boston  Harbor  as  recreational  boating  facilities  proliferate.  The  waterways  of 
the  coastal  United  States  are  deemed  available  for  use  by  all  its  inhabitants.  Public  access  to  the 
sea  has  become  a  rallying  cry  of  many  public  agencies.  The  development  of  private  marina 
facilities  provides  a  significant  means  of  public  access  to  the  waterways  without  incurring  the 
burden  of  development  in  the  public  sector. 

Unfortunately,  the  waterway  in  a  harbor  scenario  offers  only  restricted  passage  between 
the  shoreline.  Within  this  restriction  all  commercial  and  recreational  activities  must  occur. 
Commercial  vessels  are  often  burdened  by  draft  and  maneuverability  such  that  their 
movement  is  further  restricted  within  the  designated  channel  limits.  The  necessity  of 
maintaining  the  viability  of  commercial  shipping  interests  is  obvious  to  the  interests  of  the  City 
and  region. 

It  is  also  important  to  provide  a  suitable  and  safe  capability  for  the  use  of  small  craft 
within  the  harbor.  Compounding  the  problem  is  the  resurgence  of  interest  in  waterbome 
transportation.  Boston  Harbor  is  now  servicing  several  commuter  boat  operations,  excursion 
boats  and  water  shuttles.  Shortly  we  expect  to  see  a  rapid  interest  in  water  taxis  as  a  means  to 
commuting  within  the  City.  Adding  to  this  scenario  will  be  the  enhanced  use  of  the  Harbor  by 
construction  activities  associated  with  the  Third  Harbor  Tunnel  and  mandated  sewage 
treatment  facilities.  Figure  2  shows  the  generalized  routes  of  water  shuttle  and  commuter 
boats  within  the  Inner  Harbor.  Note  that  the  routes  are  not  directly  passing  the  Clippership 
Wharf  locus. 

In  some  fashion  all  these  important  interests  must  be  accommodated  within  the  confines 
of  the  Harbor.  It  appears  that  no  one  interest  has  overwhelming  precedence  over  the  others  and 
therefore  mutual  accommodation  must  be  achieved. 
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Existing  Conditions 

Information  provided  by  the  City  of  Boston,  Environment  Department  reveals  that 
within  the  City  of  Boston  area  there  are  16  yacht  clubs,  4  sailing  clubs,  12  marinas  (having 
1,680  slips)  and  12  proposed  projects  which  may  add  761  marina  slips.  Of  the  12  marinas 
indicated,  7  are  reported  to  be  within  Boston  Inner  Harbor.  The  total  number  of  recreational 
boats  potentially  using  the  Harbor  is  difficult  to  estimate  since  yacht  club  statistics  and  private  " 
moorings  are  not  well  defined.  Suffice  it  to  say  that  there  is  a  potential  for  several  thousand 
boats  transiting  the  Harbor  during  peak  summer  boating  days. 

Commercial  deep  draft  or  otherwise  restricted  maritime  traffic  is  again  on  the  increase 
after  a  period  of  decline.  These  vessels  are  categorized  as  those  vessels  requiring  pilotage  to 
transit  the  Inner  Harbor.  Figures  3  and  4  present  data  on  vessels  requiring  pilotage  for  the 
years  1985  and  1986.  Note  that  only  a  ponion  of  the  total  commercial  maritime  traffic 
entering  Boston  Harbor  actually  passes  the  Clippership  Wharf  location.  Figure  5  shows  the 
location  of  the  several  terminals  used  by  the  commercial  traffic  and  the  number  of  vessels 
using  the  facility  for  the  particular  year. 

The  Harbor  also  has  a  fair  volume  of  smaller  commercial  vessels  not  subject  to 
pilotage,  such  as  tug  and  towboats,  fuel  barges,  construction  scows  and  fishing  vessels.  Some 
portion  of  these  vessels  will  pass  the  project  locus  the  exact  number  is  difficult  to  estimate. 
Most  of  these  vessels  are  relatively  maneuverable  and  not  as  burdened  as  the  larger  vessels 
requiring  pilotage. 

The  U.S.  Army  Corps  of  Engineers,  in  its  publication  "Waterbome  Commerce  of  the 
United  States,  1985"  under  the  section  New  England  Division,  pages  138  and  139  presents 
statistics  for  the  "main  waterfi-ont,(Port  of  Boston)"  as  having  a  total  of  6,649  inbound  vessel 
movements  for  the  year  1985.  This  summary  includes  both  self  propelled  and  non  self 
propelled;  passenger,  dry  cargo,  tanker,  towboat  and  tug  boat  traffic.  Further  breakdown  of 
statistics  indicates  that  of  the  6,649  vessel  movements,  1,998  are  destined  for  the  Chelsea  or 
Mystic  Rivers  and  therefore  pass  the  Clippership  Wharf  location. 

There  is  obviously  a  significant  number  commercial  vessel  movements  within  the 
Harbor  on  an  annual  basis,  however  when  viewed  in  terms  of  the  number  of  hours  (  8,760)  or 
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minutes  (525,600)  in  a  year  the  frequency  of  passage  past  the  Clippership  Wharf  site  is  very 
sniall.  If  it  takes  an  average  vessel  moving  at  6  knots  10  minutes  to  pass  the  site  then  the 
percentage  of  time  of  vessels  passing  the  site  in  one  year  (say  2000  vessels)  is  20,000  minutes 
or  3.8%.  Many  of  these  vessels  will  not  pass  close  aboard  and  therefore  present  minimal 
problems  in  terms  of  vessel  wake  impact  or  conflict  with  boats  entering  or  leaving  the  marina. 

Conflicts 

Discussions  with  major  commercial  maritime  interests  including  the  Boston  Pilots 
Association  representative,  Boston  Shipping  Association  representatives  and  a  major  towboat 
operator  reveals  a  posture  that  increased  use  of  the  Harbor  by  recreational  boats  creates  a 
major  conflict  with  commercial  interests.  We  concur  that  the  are  and  will  continue  to  be  times 
when  recreational  boat  traffic  will  interfere  with  commercial  traffic.  Similar  conditions  exist 
on  our  highways  and  major  air  traffic  lanes. 

In  an  attempt  to  quantify  the  occurrence  of  commercial/recreational  boating  conflicts, 
a  review  was  made  of  the  U.S.  Coast  Guard  ,  Marine  Casualty  Port  Log  for  the  1st  Coast 
Guard  District.  Cases  involving  commercial  and  recreational  vessels  were  considered  for 
review.  The  time  frame  considered  was  from  March  1985  to  November  1987.  The  Coast 
Guard  log  represents  acuial  cases  of  all  types  of  Coast  Guard  activity  and  develops  reported 
incidents,  follow  up  and  cases  closure.  It  does  not  indicate  filed  complaints  that  were  not 
substantiated  or  followed  up  the  the  reporting  party.  The  cases  presented  are  for  general 
background  so  vessel  identification  and  personnel  involved  have  been  omitted.  The  primary 
incidents  reviewed  were  categorized  as  collision  or  vessel  wake  damage. 

Interestingly,  of  the  536  cases  reviewed,  only  three  cases  appear  to  present  conditions 
under  study  and  occurring  in  the  Boston  Inner  Harbor.  A  case  in  December  1985  involved  a 
tug  underway  in  Boston  Inner  Harbor  followed  closely  by  a  sister  tug.  The  leading  tug  was 
interfered  with  by  a  small  boat  cutting  across  its  bow  causing  the  leading  tug  to  back  down  to 
avoid  collision.  The  following  tug  struck  the  stem  of  the  leading  tug  causing  considerable 
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damage.  The  small  boat  initiating  the  incident  was  not  described  and  chances  are  that  it  may 
not  have  been  a  recreational  boat  since  the  incident  occurred  on  a  week  day  during  December, 
not  a  normal  recreational  boating  season  in  the  northeast. 

A  second  case  involved  a  large  foreign  flag  container  vessel,  under  pilotage,  that 
collided,  in  fog,  with  a  moored  recreational  boat.  The  incident  occurred  in  September  1986. 
The  container  vessel  failed  to  navigate  within  the  channel  limits  and  strayed  into  the  designated 
non-navigable  zone  along  the  Atlantic  Ave/Commercial  Street  section  of  the  Boston 
waterfront.  The  recreational  boat  was  on  a  mooring  and  unoccupied  at  the  time  of  the 
collision.  The  recreational  boat  was  damaged. 

A  third  case  involved  a  fishing  vessel  maneuvering  away  from  a  dock.  The  fishing 
vessel  lost  control  due  to  a  mechanical  failure  and  collided  with  another  vessel  inflicting 
damage. 

The  lack  of  extensive  casualty  reporting  data  either  indicates  that  potential  or  actual 
commercial/recreational  boating  conflicts  are  not  reported,  reported  but  not  followed  up  to 
case  closure  or  that  there  is  not  a  significant  number  of  incidents.  In  defense  of  commercial 
interests  we  believe  there  are  a  number  of  conflicts  that  do  occur  between  commercial  and 
recreational  vessels  within  the  Inner  Harbor.  Certainly  navigating  a  large  commercial  vessel 
having  restricted  maneuverability  through  the  harbor  on  a  busy  summer  weekend  is  difficult 
and  perhaps  even  dangerous.  Discussions  with  harbor  pilots  and  commercial  operators 
indicate  that  the  most  serious  problems  are:  unpowered  or  underpowered  sailing  vessels  that 
become  becalmed  or  are  tacking  within  the  channel  and  are  unable  or  unwilling  to  yield  to  the 
rightful  passage  of  the  restricted  commercial  vessel;  vessels,  both  power  and  sail,  that  pass 
close  ahead  or  close  aboard  such  that  they  cannot  be  seen  from  the  commercial  vessel  bridge 
and/or  require  collision  avoidance  actions  by  the  commercial  vessel  operator.  Reduced 
visibility,  weather  or  darkness,  also  presents  difficulty  in  seeing  and  anticipating  small  vessels 
movements.  Low  sun  angle,  sunset  or  sunrise,  often  blind  vessel  operators  making  other  vessel 
movements  non  discemable  or  difficuh  to  anticipate. 
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On  the  other  hand  there  are  numerous  reported  but  not  documented  instances  of 
violations  by  commercial  operators  against  recreational  craft  such  as  overtaking  with  large 
amounts  of  wake  production,  crossing  close  aboard  after  overtaking  and  large  wake 
production  in  the  vicinity  of  benhed  or  moored  vessels. 

The  introduction  of  30  or  40  recreational  marina  slips  at  Clippership  Wharf  will  not 
significandy  alter  the  potential  or  lack  thereof  of  conflict  between  commercial  and 
recreational  marine  traffic.  The  type  of  vessel  to  be  berthed  at  Clippership  Wharf  will  be 
power  and  sail  in  the  30  feet  to  45  foot  range.  These  vessels  are  generally  powered  craft  and  if 
they  observe  the  Rules  of  the  Road  should  not  cause  interference  with  commercial  traffic. 
Boats  exiting  the  marina  will  do  so  outside  of  the  established  channel  limits  and  will  have  good 
visibility  up  and  down  harbor  which  should  preclude  conflicts  with  commercial  vessels  within 
the  channel  limits  but  in  the  vicinity  of  the  marina.  The  marina  will  be  afforded  wave/wake 
attenuation  protection  which  should  mitigate  the  effects  of  normal  transiting  vessels  passing  the 
marina. 

Recommendations 

The  subject  of  commercialVecreational  maritime  conflicts  is  larger  than  any  one  urban 
waterfront  marina  development  project.  A  combined  effort  of  recreational  boating  interests, 
commercial  operators,  harbor  regulatory  authority  and  City,  State  and  Federal  interest  must 
join  together  to  establish  workable  guidelines  for  harbor  management.  We  offer  the  following 
ideas  for  further  discussion  in  a  more  appropriate  forum. 

1.  Require  evidence  of  some  form  of  acceptable  boater  education  before  being  allowed 
to  navigate  in  congested  harbors  like  Boston.  This  might  be  a  requirement  implemented  in  all 
marina,  yacht  club  and  mooring  contracts  or  membership  for  facilities  within  the  Inner 
Harbor  area. 

2.  Develop  a  program  with  handouts  to  be  distributed  statewide  to  all  boating  interests 
describing  the  problems  of  commercial  interests,  ie:  visibility  restrictions  associated  with 
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navigating  from  the  bridge  of  large  vessels;  effective  stopping  distances  or  maneuvering 
criteria  for  large  or  restricted  vessels;  difficulty  in  radar  interpretation  of  small  boats 
especially  in  congested  harbor  displays;  identify  channel  usage  by  commercial  vessels;  identify 
major  maritime  terminals  and  associated  commercial  routes  to  those  terminals;  reinforce  the 
Rules  of  the  Road  and  identify  the  best  method  of  communicating  with  commercial  traffic,  etc. 

3.  Investigate  the  possibility  of  escort  service  for  major  commercial  vessels  during 
peak  recreational  boating  times  (summer  weekends).  The  downtrodden  Coast  Guard  Auxiliary 
(with  their  new  advanced  training  program)  might  be  able  to  provide  this  service.  Route 
sweeping  in  advance  of  a  large  commercial  vessel  could  alert  boaters  to  its  presence  and 
provide  assistance  to  becalmed  or  disabled  craft  in  way  of  the  vessel.  No  enforcement  power  is 
necessary  only  courtesy,  advise  and  assistance  if  requested.  No  interference  with  the 
commercial  interests  would  be  required  except  perhaps  by  radio  communication  in  the  form  of 
situation  alerts.  Commercial  interests  may  then  have  time  to  exercise  evasive  maneuvers.  The 
clearance  patrols  could  also  act  as  monitors  to  observe  real  conditions  and  provide 
knowledgeable  data  for  future  harbor  management  decisions. 

4.  Establish  a  forum  to  enhance  communication  between  commercial  and  recreational 
interests  to  remove  the  antagonism  that  appears  to  exist.  Intelligent  communication  and  mutual 
understanding  of  each  others  problems  could  go  a  long  way  to  enhance  safety  and  utilization  of 
the  harbor  waterway. 

5.  Mutually  petition/contribute/make  noise  to  provide  more  harbor  regulation 
enforcement  and  perhaps  provide  better  channel  identification.  The  commercial  channels  are 
currently  poorly  designated  for  visual  understanding  of  their  locations  when  underway  in  a 
small  craft.  A  glaring  example  is  the  so-called  magenta  zone  along  Atlantic  Avenue  which  by 
Federal  law  has  been  designated  non-navigable. 

6.  Consider  channel  separation  schemes  to  help  isolate  different  categories  of  vessel 
movements.  This  technique  is  successfully  used  in  a  number  of  harbors  worldwide. 
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